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INTRODUCTION. 


‘Tite great progress that has been made in all departments of 

¢ ‘in the course of the Jast ten years has not failed 
to extend materially our knowledge of the diseases of the 
peripheral nerves. This advance in our information has no 
doubt been essentially in one direction, that is to say, it has 
“been almost exclusively limited to the accumulation of accurate 
descriptions of clinical phenomena and to the appropriate appli- 
cation of remedial measures. In comparison to what has been 
accomplished in this way, the knowledge gained of the patho- 
logical and anatomical changes taking place in the peripheral 
nerves, and of the precise nature of their diseases, has been 
relatively small, though much has been successfully done. Our 
insight into the seat and nature of the anatomical lesions in many 
isolated cases, and even in the most general forms of disease 
affecting peripheral nerves, is, in fact, still very imperfect, and a 
glance into the best recent text-books on nervous disorders, in 
the small space that is given to the anatomical, as compared 
with that which is devoted to the functional, diseases of this 
system, indicates clearly enough the state of our present knowl- 


We must still, therefore, preserve the division, so long estab- 
ished, of functional and organic diseases of the nervous system. 
For we meet, in the first place, with an extensive group of 
diseases of the peripheral nerves, in which well-marked fune- 
tional disturbances—as pain, anesthesia, convulsion, paralysis, 
and the like—are present, and in which we are unable to point to 
‘any constant anatomical lesions; these are consequently termed 
Sunctional affections, or “neuroses”? of the peripheral nerves ; 
and, in the second place, we have a smaller group, comprising 

pie in which there are distinct anatomical changes, as intlam- 
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matory and degenerative processes, and neoplastic formations, 
which are named “anatomical” or “organic” diseases of the 
peripheral nerves, 

‘These two groups present no sharp lines of demarcation, but 
overlap one another at many points; so that in the first group 
we meet with certain cases—and, us our information becomes 
more accurate, such cases occur in constantly increasing number 
—in which anatomical changes are discoverable, whilst, on the 
other hand, in cases belonging to the second group, those fune~ 
tional disorders are exhibited which are characteristic of the 
first group. It is to be hoped that at some future time the two 
groups will become fused, 7.¢., that we shall learn to recognize 
in increasing proportion definite, though perhaps delicate, ana- 
tomical changes as constituting the basis of the functional alter- 
ations. It must be confessed, however, that this is still a con- 
summation sufficiently distant, however much it may be desired. 

Tn the meantime, whilst admitting the defective state of our 
knowledge, the necessities of practice compel us to preserve the 
division hitherto adopted of functional and anatomical diseases. 
‘The greater frequency and importance of the former class justi- 
fies us in giving to it the first consideration. The account here 
given will not, however, be limited to functional diseases in the 
strictest sense of the term, but will include, in consequence of 
the symptomatologieal relations which these diseases have with 
a great number of affections in which there are very marked 
lesions of the peripheral and central nervous system, many 
things which ought properly to be ineluded in the neuroses, 

Practical considerations and the desire to give a general and 
complete representation of the present state of our knowledge 
justify this encroachment upon an adjoining domain. In dis- 
cussing this group we shall not omit to describe the numerous 
pathological alterations in the nerves which have been brought 
to light hy Inquiries undertaken during the last few years, and 
a systematic description of these, 80 far as they can be reeog- 
nized from the symptoms accompanying them, as definite forms 
of disease, will form the subject of the second part, 








FUNCTIONAL DISEASES eveonoses OF THE PERIPHERAL. 
NERVES. 


Tirmbery, Letrtinch d. Nervonkrankheiten, 2 u. 2. Aufl, Bd, .—Hoeee, Krankheiten 
don Neevensyst., 2 Aufl, 1860—M. Mosenthal, Handb. d. Dinguost. u, ‘Ther, 
der Nervenkmnkheiten, 1870—A. Kulenberg, Lehrb, 4. functionell. Nerven- 
Krankh., 1871.—Hommond, Diseases of the Nervous System, fd edit, 1873.— 
Benedict, Electcotherapic, 1803.—Nervenpathologie, ete, 1874, 

Consult also the bibliographical liste given inthe following chapters and in the 
manuals of electro-therapeutics. 


NEUROSES OF THE SENSORY NERVES. 


Foxeroxa disorders of the centripetally conducting, or, a3 
they are commonly termed, sensory nerves, constitute the essen- 
tial feature of the so-called sensory neuroses, All the patho- 
logical phenomena occurring either in the peripheral or central 
terminal organs of centripetally conducting nerves, providing 
they attain a certain degree of independence, represent either 
partial or complete sensory neuroses, It is obvious, on general 
pathological grounds, that all such disturbances must owe 
their origin to the existence of conditions similar to those that 
aecompany the ordinary functional activity of the sensory appa- 
ratus. A glance at the normal processes that take place in 
sensation shows at once in what way those pathological dis- 
turbances of sensation arise which essentially constitute sensory 
neuroses. Every sensation, as a general rule, results from a 
Change cansed by an external agent or stimulus acting on some 
excitable part of the sensory apparatus which it therehy excites. 
As a rule jt is the peripheral terminal organs of the sensory 
herves that are excited, and in which the excitation commences. 
This state of excitation is conducted through centripetal nerves 
to the nervous central organs, in accordance with the law of 
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isolated conduction, It is then transmitted to the central termi- 
nal apparatus of the centripetal nerves, inducing in them those 
changes which constitute the basis of conscious sensation. We 
possess no precise knowledge in regard to the more recondite 
details of these processes, nor even in regard to the part of the 
brain in which they occur. 

The connections of the centripetal nerves with the central 
sensory apparatus of the brain are not the only ones that 
they form. Others exist which are for the most part situated in 
the central organs, and are established partly with other por- 
tions of the sensory apparatus, and partly with centrifugal, and 
especially with motor, vaso-motor, and secretory nerves. We 
have here, therefore, examples of the processes, that have been 
more or less completely investigated by physiologists, of the 
radiation of sensations (associated sensations), reflex movements 
and reflex actions exerted on vaso-motor nerves and upon the 
secreting organs. These connections seem indeed adapted to 
enable an influence to be exerted on still wider and more remote 
nerve territories, so that centripetally running excitations may 
occasion modifications of the cardiac and respiratory actions, 
and of the process of digestion. Little as we know of the 
anatomical means by which these processes are accomplished, 
yet it is certain that they play a great part in the pathology of 
the sensory system, as further observations will show. 

The numberless sensations of which we are thus made con- 
scious, present the utmost variety in regard to their quality 
and strength, The gyalitative modification of the sensations 
can either be determined by the qualitative anatomical differ- 
ences of the terminal apparatus to which the stimulus is 
applied—from which it follows that certain sensory apparatus 
can only communicate quite definite sensations, and are only 
excitable by very special stimuli, as in the case of the higher 
organs of sense, and the tactile organs ;—or it is determined 
by the peculiar nature of the stimulus, whence it results that 
the same sensory apparatus can be excited in a different way by 
different stimuli, and can supply information to the conscious 
mind of qualitative differences in the stimulus applied. 

The quantitative modifications of the sensations, as of their 













can be determined either by the strength 


ti ity at a given moment, the more readily 
Secaratua affected by the stimulus, and by so 
greater is the acuteness of the sensation; on the other 
lower the excitability, the feebler is the intensity of 
tion called forth by a given stimulus. Under all ordi- 
tances our sensory apparatus preserves a medium 
f excitability, so that from the strength of our sensa- 
can form some idea of the intensity of the stimulus, 
a ‘ical conditions this may be different. 
‘The pathological modifications of the sensory processes, which 
constitute the essence of sensory neuroses, may be referred to 
the same conditions. In pathological states we constantly meet 
with anomalies in the intensity or strength of the sensations. 
‘These may be occasioned, 1. By a change in the excitability of 
the sensory apparatus, which under physiological conditions 
remains nearly stationary. 
‘We meet with, a, an ezaltation of excitability, an increased 
sensitivences to stimulation, so that slight stimuli induce very 
active sensory processes, and rapidly induce the higher degrees 
of sensation until actual pain is felt. This state, in which it is 
obvions that the molecular mobility in the sensory apparatus is 
exalted, iscommonly termed hyperasthesia, and it may affect 
varions parts of the sensory apparatus ; as, on the one hand, the 
peripheral terminal apparatus, which then acquires a greater 
mobility of its molecules, and a greater degree of excitability, 
and reacts with disproportionate energy to every irritant, or 
some part of the conducting fibres, by virtue of which an exci- 
tation of ordinary strength becomes augmented in intensity, and 
is conducted from the affected part onwards to the central organ, 
as a stronger stimulus; or, lastly, a similar condition of excit- 
ability may exist in the central sensory apparatus, so that exel- 
tations, conducted from the periphery, produce an unnaturally 
active change in the consciousness, or, in other words, induce an 
abnormally intense sensation ; examples of all these modes can 
easily be drawn from daily experience at the bedside, 
6, In other cases, however, we meet with diminished excita- 
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bility of the sensory apparatus, so that slight stimuli either pass 
unperceived, or are felt but indistinctly, while powerful stimuli 
are felt only feebly, or, in high degrees of the affection, are not 
perceived at all. This is the condition termed anasthesia, in 
which we must admit great inertia or even complete immobility 
of the molecules of the sensory apparatus. And this, like hyper- 
sesthesia, may occur in different parts of the sensory appara- 
tus. The peripheral terminal apparatus may be in a state of 
diminished excitability or of total inexcitability, and thus the 
establishment of the excitation may be rendered difficult or 
impossible; or obstacles to the transmission of the excitation 
may exist in the conductory fibres, so that conduction is ren- 
dered difficult and slow, or is altogether arrested ; or, lastly, the 
centrie sensory apparatus may be less excitable, and thus cause 
only a slight change in the consciousness compared with the 
strength of the stimulus. These conditions are also all met with 
in diseases of the nervous system, though no doubt with varying 
degrees of frequency, the so-called “anesthesia of conduction” 
being most common. 

Anomalies in the intensity or acuteness of sensation can also 
be determined by 

2. Variations in the intensity of the stimulus, and most 
frequently by abnormally powerful stimuli. These induce 
great changes in the sensory apparatus, which may gradually 
rise to the most intense pain. Such abnormally strong excita- 
tions are best known as intense external stimuli, wounds, chemi- 
cal actions, heat, cold, ete.; but they may also arise in the organ- 
ism itself, and there act on the sensory apparatus; they then 
cause sensations (pain and the like), which are usually termed 
spontaneous, in order to distinguish them from those caused by 
external excitants; examples of such internal stimuli may be 
found in inflammation, hypertemia, pressure of new-growths, dis- 
turbances of nutrition, and the like. Whether the diminished 
action of normal stimuli—abnormally weak stimuli—can occa- 
sion pathological changes of the sensory processes must be 
regarded as doubtful, 

The pathological changes hitherto mentioned are, however, 
not the only ones which may be observed in the sensory appara- 

















eal states not very uncommon sensations. It is highly 
‘that such sensations originate in varions parts of the 


§ conducting paths; very little is, however, known 
regard to their canse or their mode of origin, Abnormal 
‘stimuli are almost always involved, and it is probable 
thesim are most commonly produced by trophic 
or by modifications of the circulation, or by certain 
and thermic influences. 
suffice to have thus briefly referred to the general 
ideas associated with hypermsthesia, anmsthesia, 
and to have characterized them as symptoms of 
peoyegl apparatus, that may appear in the most diverse 
of nervous disease, and may frequently occur as one of 
oms in sensory neuroses... We must in like manner 
ourselves to a very short exposition of certain physl- 
L laws governing the normal sensory processes, which, pre- 
importance, frequently afford us welcome informa- 
logical conditions. These lawa are: the Zavw of 




















| Bulenlurg in bis text-book has endeavored to subdivide the various forms of 
ais and anesthesia, in reference to differences in the quality of the eonaa- 
{impressions and common senantion) by sharp points of distinction Thus 

the corresponding anomalics of common sensation as hyperalgia, analgia, 
fa; the anomalies of. pain ax hyperalgesia and analgesia, those of tonch ax 
tnd apstlaphesia (after Eigenbrodt), eto. These terms, on account of 
‘of their terminology, will bo accepted only with slowness, and tho distino: 
hyperalgla and hyperalgesia is not sufflctently well founded in an etymo- 
of view. 
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isolated conduction, according to which any excitation applied 
to a centripetal fibre, is conducted by this alone to the central 
apparatus, and is not transmitted to other adjoining fibres; the 
law of excentrie projection, according to which excitations 
affecting either the central sensory apparatus itself, or any part 
of the centripetal conducting fibres, are referred by the mind to 
the peripheric extremities of the conducting fibre, from whence 
experience has shown that physiological stimuli usually proceed 
(examples of this are found in the cases so frequently cited 
where irritations of the nerve stamps of amputated limbs have 
been referred to their peripheric extremities, and cases where irri- 
tations of the centripetally conducting fibres of the spinal cord 
or brain have been referred to the entaneous surface of the limbs, 
ete.) ; the Zaw of associated. sensation or irradiation, according 
to which irritation of centripetal fibres in the central organ 
(probably throngh the intervention of ganglion cells in the gray 
snbstance) can be transferred to other centripetal paths, and thus 
excite co-sensations which are again referred by the mind, in 
accordance with the laws of excentrie projection, to the periph- 
ery. According to this law the peripheral excitation of a cen- 
tripetal fibre may be accompanied by a sensation in a more or 
less distant part of the periphery ; as an example, the occurrence 
of an “irradiated ’ pain in the back, on strong irritation in the 
region of our sciatic nerve, may be mentioned, Lastly, the law 
of rolex action, according to which irritations of centripetal 
fibres in the central organs (probably owing to the intervention 
of ganglionic apparatus in the gray substance) may be transfer- 
red to centrifugal fibres—motor, vaso-motor, and secretory nerves 
—and exhibit their special action at the periphery ; these reflex 
actions take place according fo laws that are accurately laid 
down in physiological works, and play a great part in the phe- 
nomena accompanying sensory neuroses. 





The impressions communicated by the sensory apparatus are, 
for the most part, mentally referred to changes in the outer 
world, and all the changes of consciousness induced by external 





agents are termed objective sensations. But the sensory appa- 
ratus is also affected by impressions which are directly called 





The sum of all these feelings is known 
All our sensations are really excited 
the sensory apparatus, but it is only through 
that they reach our consciousness. We have 
b sensory organs, as the eye and enr, objec- 
\ Flor, that is to say, we refer stimuli affecting 
@ outer world, whilst the changes they produce in 
Organs themeelves are not in any way felt, It is 
nite special conditions, or with extraordinarily violent 
ces that subjective feelings are excited, which are refer- 
a change in the sensory apparatus, and we then say 
ething *‘effects the eye or the ear, pleasantly or unpleas- 
Subjective symptoms of this kind are felt much more 
and more frequently in those organs of sense in which 
we accustomed to refer the place of action of the stimu- 
Ins direetly to the peripheral terminal organs, as in the case of 
the sensations communicated by the skin or tongue, All sensa- 
tions are in these instances accompanied by a feeling of change of 
the body itself, and subjective and objective sensations are not 
ae sharply discriminated from each other by the mind. In 
these instances sometimes the objective and sometimes the sub- 
fective nature of the sensation is more distinctly experienced, 
‘according to the strength and the kind of the stimulus, and 
According to the degree of the excitability and sensitiveness of 
p Certain kinds of stimuli, and certain degrees of their 
intensity, on the one hand, and on the other certain sensory 
organs (the genital nerves for example) chiefly communicate 
common sensations. Under this term of common sensation we 
Gedaiyitostade tickling, itching, pain, shnddering, sexual pleas- 
‘ure, hunger and thirst, etc. Such sensations play an important 
part in the pathology of the nervons system, and those proceed: 
ing from the sensory organs in the skin, the so-called cutane- 
ous Sensations, on account of their frequency and strongly 
marked characters in disease, are of great practical importance 
require special attention. 
‘The most general and the most frequently observed common 
Sensation, which it would appear may be excited in almost all 































12 ERB.—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES. 


sensory organs, is pain. Pain is so important a symptom of 
disease in practice, and plays co prominent a part in the sensory 
neuroses, that it may be advisable to give a short description of 
it here. * 

In many diseases pain is the first, and in some it is the only 
symptom. For a large number of patients it is the most difficult 
to bear, and is hence for them the most important symptom; nor 
is it of less importance to the physician, since it frequently 
affords him the means of determining the position, the nature, 
and the intensity of the disease. All possible degrees and 
modifications of pain may be felt, from the slightest unpleasant 
sensation to the most intense, almost insufferable agony, render- 
ing the patient frantic, driving him to desperation, and even to 
suicide. Tt is only rarely, however, that definite conclusions in 
respect to the nature or the grade of the disease occasioning it 
can be drawn from the varying intensity of pain, because it 
depends too much upon the character of the patient, his exelt- 
ability, and his psychical constitution; we do not even possess 
any objective measure for the degree of pain, and can only 
approximatively estimate it from the statements of the patient, 
after making due allowance for all the above circumstances. 

The varieties of pain areas manifold as its degrees, and we 
are accustomed to distinguish several forms, as burning, tearing, 
boring, stabbing, tensive, dull, ete, As we shall immediately 
point out, the various kinds of pain are not different kinds of 
common sensation, but the pain is always the same modification 
of consciousness, which, however, may be accompanied by vari- 
ons coincident sensations that give it its local characters. Thus 
when the pain is burning we have coincidently a sensation of 
heat; in tensive pain, the sensation of some external agent 
stretching the sensory apparatus over a large surface; in stab- 
bing pain, the feeling as if one or several nerve-fibres were irri- 
tated by a pointed body, ete. Spontaneous pains produced by 
internal stimuli are mentally compared with those that are called 
forth by well-known external stimuli, or: by physiological pro- 
cesses (as for example by labor pains), and which induce similar 
co-sensations, and are named accordingly. Lastly, there seems 
to be reason for believing that the disposition of the sensory 








influence upon the mode in which sensa- 
r -and estimated. It is here again very 
of our ignorance of the more delicate pro- 
ww dofinite conclusions in regard to the nature of 



















the same time tanght us that in certain diseases cer- 
s of pain occur with special frequency, so that they 
acertain importance in establishing the diagnosis, as is 
ease, for example, in the stabbing pain of pleurisy, the rack 
of rheumatism, the boring pain of neuralgia, and the 
bbing pain of many forms of inflammation. 
“Moet organs and tissues of the body are capable of becoming 
at of pain, though with different facility and frequency. 
5 few, as cartilage, are probably never the seat of pain, 
others, as muscles, gland substances, and certain parts of the 
central neryous system, appear to be normally insensible, and 
only become painful under certain pathological conditions; 
others again, as the skin, the serous and synovial membranes, 
‘many parts of the mucous membranes, and the sensory nerves, 
are the seat of the most acute pain in disease. Those organs and 
‘tissues which normally furnish the most distinct and frequent 
sensations, are just those in which, under pathological condi- 
a readily arises, and in which, from long physi- 
experience, we can most certainly localize the pain. 
tion does not readily occur in regard to the seat of a 
pain cither in the skin or in the mucous membranes communt- 
cating with the surface of the body, or in the joints; but, on the 
other hand, much uncertainty often prevails in regard to the 
localization of pain arising in organs that are physiologically in- 
sensible, and the precise seat of pain is often correctly ascer- 
only after much experience, and by the help of numer- 
artificial aids and artifices. This is not so much the ease in 
‘fain communicated by the great sets of sensory nerves (true 
‘nervous pains, neuralgia), in which at least the physician can 
‘and readily localize the pain by means of his anato- 


ledge. 
futhors have endeavored to give a precise definition of 


— 
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pain, but the widely differing statements that have been made 
show that there is some difficulty in doing so, nor is this in any 
way surprising. Both physiologists and physicians, however, 
are for the most part agreed that pain is a common sensation 
that belongs not to a peculiar kind, but only to a certain degree 
of sensation. Valentin’ applies the term pain to those ‘sen- 
sory impressions which, on account of their too great intensity, 
become disagreeable.’ Wundt* defines pain to be “‘a feeling 
that accompanies all powerful or intense stimuli,"* and A. Enlen- 
burg’ understands pain to be ‘ta gradual increase of the feel- 
ing that accompanies every sensory process.’ We hold that 
every increase of ordinary sensory stimuli is capable of produe- 
ing pain, as soon as it attains a certain intensity. Every excita- 
tion, the intensity of which exceeds certain limits, every mole- 
cular change of the centripetal series, induced by an abnormally 
strong stimulus, is perceived as pain. Very simple experiments, 
as, for example, pressure or temperature gradually increased. 
till pain is produced, show that with very gradual increase in 
the strength of the stimulus, a limit is at length reached beyond 
which the exeitory process is accompanied by pain, yet no sharp 
line of demarcation can be traced defining the point at which the 
sensation of pressure or temperature ceases, and the sensation of 
pain commences. The simplest explanation accordingly seems 
to be that pain is the reaction of the sensorium to a certain 
degree of excitation, and we at present see no ground for regard- 
ing pathological pain as being essentially different in origin from 
that which can be produced by simple physiological experiment. 
By this, however, it is not meant to imply that the requisite 
intensity of the excitory process always occurs in pathological 
conditions in consequence of an increase in the intensity of the 
stimulus, for it may also originate in other conditions, and prob- 
ably does so in the greater number of pathological cases. 

After what has heen said it is only reasonable to expect that 
at times impressions of painful intensity are transmitted by all 
centripetal nerves—those of the cerebro-spinal system. No 











* Valentin, Physiol. Pathol der Nerven, Band L, p. 240. 
+ Wuandt, Lobrbuch dor Physiologie dex Menschen, 1874, p. 503. 
* A. Bulenburg, Functionelle Nervexkrankheiten, p. 81. 




















are those which conduct pain; but it must 
erstood, that true sensations of pain can be com- 
‘through the nerves of special sense by increasing their 
rey and the specific stimuli affecting them. Thus it 
oo gaa both in the case of the eye and in that of 
ar, that intense light and loud sounds (detonation, inhar- 
tes, grating and whistling sounds, and the like) pro- 
a which, as is commonly said, ‘pain the 
Pain, therefore, ax communicated by the various centripetal 
nerves has no specific quality. It is certainly in a measure 
4 new sensation which is first experienced when the excitation 
attains a certain intensity, and represents a perfectly definite 
change in the sensorium, accompanied by the conception or idea 
of the unpleasant affection of the “ego” we designate as pain. 
This new sensation is not, however, in any way to be regarded 
as the consequence of a new species of excitation in the centri- 
petal nerves, but only as the expression of a definite reaction of 
the sensorium to all exeltations of a certain strength. On this 
account powerful stimuli, however various they may be, induce 
one sensation only—pain—in the different centripetal nerves. 
Bat with this sensation of pain there may also be mingled, by a 
coincident specific excitation of the sensory apparatus, a local- 
ized impression from which we are fo some extent capable of 
ing the cause and nature of the pain. With the aid of 
our tactile sensibility, our sense of temperature and of locality, 
‘we can readily distinguish the pain of a hot body from that of 
the prick of a needle, or from that produced by a cut or by 
‘pressure. And from the intermixture of such coincident sensa- 
tions, from the localization of the excitation and its varieties, it 
is obvious that we can also characterize the idiopathic pains, that 
occur in disease, as burning, tearing, stabbing, boring, tensive, 
and the like. Of course no information is thus conveyed of the 
proper ecanses, nor of the various forms of the excitation; we do 
not know what really causes a pain resulting from disease to he 
barning or stabbing, but we are here only comparing sensations 
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within the sensorium with those that depend on known causes. 
It must consequently be regarded as a fundamental requisite for 
the occurrence of pain that, besides excitability of the peripheric 
terminal apparatus, and healthiness of the conducting fibrea, 
the central sensory apparatus should possess its normal func- 
tional activity. The present state of cerebral physiology does 
not permif us to say more; yet it may be reasonably main: 
tained that the condition of the gray substance is of special 
importance. Tn accordance with this, physiological experiments 
seem also to show that the gray substance of the spinal cord fs 
of extreme importance in regard to the occurrence of painful 


- sensations. Schiff' long ago discovered, and his later researches 


have corroborated his statements, that tactile sensations are 
conducted to the brain through the posterior white columns 
of the spinal cord, whilst the paths for the conduction of pain 
are situated in the gray substance of the spinal cord. Whether 
such a separation of the paths for pain and tactile sensations 
really exists in the spinal cord, or whether, by violent pain-pro- 
ducing stimuli, the change essential for the production of a 
sensation of pain, which is different from conduction, is called 
forth in the gray substance of the spinal cord, must remain at 
present undecided, The fact discovered by Schiff possesses at 
the same time great value in pathology. 

After what has been said, it is easy to point out under what 
conditions pain occurs; it is wherever the intensity of the centri- 
petal excitation oversteps # certain limit. This may be attained 
in two ways: on the one hand, by the increase in the intensity of 
the stimulus, and to this helong the simplest cases of the pro- 
duction of pain by wounds, caustics, extremes of temperature, 
and the like; and secondly, by the increase in the excitability of 
the sensory apparatus (hypersesthesia), so that weak stimuli pro- 
duce pain. The last condition is much the most frequent in the so- 
called idiopathic pains oceurring under pathological conditions. 

Although we can thus sharply define the conditions requisite 
for the production of pain, we are still unable to explain 
accurately in what way pain actually arises in the various 





1 Sehig, Lehrbuch dex Physiologie des Menschen. Lalir, 1859, 
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forms of @isease—how, for example, in inflammation, catarrh, 
cramp, neuralgia, ete., such powerful sensory stimuli are pro- 
duced that pain is felt. In rare cages it is due to an inerease 
in the strength of the stimuli, and coarse mechanical conditions 
are then usually in operation; but in the great majority of cases 
we are compelled to admit the occurrence of molecular changes, 
such as trophic disturbances in the sensory apparatus, which 
cause Increased excitability or augmented molecular irritability, 
so that various slight stimuli, as those of the physiological 
moyements of the body, the circulation of the blood, the ordi- 
nary strains made upon the tissues, are capable of augment- 
ing the irritation till pain is produced. But we are not at 
present in a position to give any satisfactory account of the 
mode in which these trophic disturbances occnr in disease, how 
they are developed from thelr causes, and how they are to be 
exactly defined. 

It hence appears that at present all discussion in regard to 
the essence of pain is idle. So long as we are in the dark in 
regard to the finer molecular changes that accompany it, and in 
regard to the psychological questions in connection with it, no 
satisfactory theory of pain can be given. It is unnecessary to 
enter into a discussion whether pain originates in augmented 
or in diminished functional activity of the centripetal nerves, 
although, according to our views, it cannot remain doabtfal 
that in the production of pain an increased excitation origi- 
mates in these paths. The state and the mode of reaction of con- 
sciousness itself, or of the central sensory apparatus, still consti- 
tute the chief condition in all instances, whilst the peripheral ap- 
paratus and the conducting fibres, when pain is experienced, have 
nothing further to do than to receive the irritation caused by 
augmented intensity of the stimulus, quite in the ordinary man- 
ner, and conduct it to the cerebrum. The hypothesis most 

of discussion appears to be that advocated with so mach 
ingenuity by Griesinger,’ which is to the effect that the easwnee 
of pain lies in ‘‘a disturbance of the organization” of the nerve 
at some point in its course. In regard to this it may be re 





© Acchty fir physiol Medic Band L, 1962. 
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marked that molecular changes must here no doubt be present, 
though not discernible by us, and since we are now accustomed 
to consider every excitation as accompanied by a molecular 
change, and since no sharply defined line of demarcation can be 
drawn between these physiological molecular changes and pain- 
producing “disturbances of the organization,” no step in ad- 
vance is made by this hypothesis. It is, moreover, inadequate 
to account fora large number of ‘painful impressions, in which 
it is impossible to admit a “disturbance of the organization” 
which is in any way persistent. The precise definition of pain 
must thus be postponed to a subsequent period. The points 
which specially relate to pain in the sensory neuroses, and 
which are here deserving of particular attention, hold also for 
pain in general, and have already been given. In discussing 
the several forms of disease, the special characters that the pain 
accompanying them may happen to have will be fully described. 
In inflammatory and analogous peripheral pains we have to do 
for the most part with irritation of the terminal expansions of 
the sensory nerves, whilst in the neuroses we are chiefly con- 
cerned with irritations of the nerves external to and within the 
central organs, as well as with the central terminal apparatus, 
and it is upon this that most of the peculiarities of pain in 
neuroses depend. ‘The further discussion of this point would 
here be superfluous. It is self-evident that both for the sensa- 
tions of pain and for their causes the above-mentioned physi- 
ological laws governing the sensory apparatus preserve their 
supremacy, and we shall hereafter meet frequently with phenom- 
ena of irradiation, of excentrie projection, and of reflex action 
in the painfal affections of sensory nerves, 


1, Neuralgia in General, 


Neuralgia, as a special form of disease, has not been very clearly described by the 
older physicians, and it bas hence been inferred that in former times it was 
comparatively rare, Nothing definite is ntated in regard to it by Hippocrntes, 
Aretwns is the firtt who gives a recognizable description of it, though without 
any accurate insight into ite etlology, and the same may be said of Galen 
and Poolus Azgineta; the Arabians, Rhazos, Avicenna, Albucasis, wore, how- 
‘over, there can be no doubt, intimately acquainted with it. In the middle 


ee 
re 
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TIL, 1867.—Berger, Electr. Behandlung des Tic doulonr. und Hemicranio, Borl. 
klin, Woch., 1871, No. £.—In reference to tho excision of nerves, consult. the 
works of Bruns, Wagner, «. Nusbaum, Podrateky, Futruban, Schuh, and others 
mentioned in the bibliography at the beginning of the chapter on Neurlgia of 
the Trigeminus 


Definition—The term neuralgia signifies a disease of the sen- 
sory nervous apparatus, the chief and most important symptom 
of which is pain.’ The pain appears to be localized in partic 
ular nerve trunks or branches, with all their ramifications; it is 
characterized by its remarkable acuteness, and is either inter- 
mitting, or at least undergoes very well-marked remissions. It 
is felt for the most part not in the periphery alone, but through- 
out the whole course of the affected nerve, or at least at several 
points of this course. The pain is accompanied by secondary 
phenomena of a motor, vaso-motor, secretory, and trophie nature, 
which are partly attributable to an augmentation of the physio- 
logical relations existing between the sensory and the above- 
named nerves, and are partly concomitant effects of the same 
conditions that oceasion the pain. The general health, in rela- 
tion to the great subjective discomfort, is disturbed to a remark 
ably slight extent. In the greater number of cases the most 
careful examination furnishes no evidence of palpable organic 
lesions, apart from a few points, at various parts of the affected 
nerve, that are sensitive to pressure, 

It thus appears that no concise or complete definition of the 
term “ neuralgia’? can at present be given. The most important 
and fundamental facts required to enable us to make such a defi- 
nition are wanting, that is to say, we have no precise knowledge 
of the finer anatomico-pathological changes in the parts, or of 
the relation of these changes to the causes of neuralgia; more- 
over, it is not practicable to discriminate those definite forms of 
neuralgia that are known either as essential or as idiopathic,—of 
which latter we know the least—from the symptomatic ones 
caused by coarse anatomical changes; such a division is simply 





‘As pain in general is only communicated by the sensory nervous apparatus, it has 
‘a onrtain claim to the designation ** nearalgia” (from veipov and &Ay0x), Custom has, 
Lowerer, applied tho term to the forms of disease now under consideration ; wo speak 
of musealar pein, pain in the bones, with the ame right. 
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‘majority Of oases 210 snaberial: changes, at least with 

- means of research, are demonstrable in the nerves ; 
would appear, therefore, that we are quite justified in 
ing the symptomatic unity of neuralgia, and the more 
it offers in the most different cases very much that is ch 
istic and accordant, in regard to mode of appearance, 
ete, 

Neuralgia is by no means identical with kyperesthesta of t 
sensory nerves, and on this account it does not appear to 
correct to include it under the head of hyperwsthesia, as R 
berg and his followers have done. On the other hand, it © 
tainly is not sharply defined from hyperwsthesia. In hyper 
thesia angmented excitability may exist without pain, provid-— 
ing no irritation affect the preternaturally sensitive nerve. We 
in fact may be said to recognize hyperwsthesia by the aug- 
mented reaction which the nerve exhibits to the action of 
external stimuli, In neuralgia, on the other hand, pain exists 
apparently without the action of any external stimulus, and it 
is in many cases due to abnormally strong internal stimuli. It 
must be admitted, however, that increased excitability fre 
quently exists in nerves affected with neuralgia, which facili- 
tates the supervention of pain, and increases its intensity. Every 
case of hyperasthesia, therefore, does not appear under the 
form of a neuralgia, nor can every case of neuralgia be traced 
back to an existing hypermsthesia; at the same time both phe- 
nomena are frequently coincidently present in many forms of 
the disease. 


fitiology. 


Neuralgim are undoubtedly amongst the most common of 
neuroses, They occur in all classes of society, at all periods of 
life, and at all seasons of the year. In many cases they are 
referable to very definite and well-recognized injuries. Bat in 
just as many others the causes are obscure, and can only be 
guessed at; in all cases, however, the more intimate relations 
between cause and effect are hypothetical. 

Here, a8 elsewhere in etiology, it is necessary to distingnish 
between remote predisposing and proximate exciting causes. 








circumstances now under consideration none offer 
than the xewropathic predisposition, which has 
lished and very carefully investigated of Jate years, 
| plays a very important part in the etiology of a 
of neuroses. Amongst these we may enumerate 
epilepsy, chorea, hysteria, and the like. By 
is understood a pathological constitution affecting 

nal activity of the nervous system (Griesinger), by 
f which those who are thus constituted manifest through- 
} the most varied pathological symptoms in regard to sen- 
‘motor, or psychical processes, No one has as yet been able 
sl ‘in what this peculiar anomaly consists, and while some 
console themselves with the hypotheses of ‘‘delicate trophic 
” or “modifications of molecular arrangement,” 
‘thereby getting any nearer to the facts, we must rest 
with the fact that such constitutional neuropathies 


They may be congenital and proceed from the 
and hence be Aereditary, or they may be acquired in 
of life as a consequence of the most diverse inju- 

ces. Of special importance is the hereditary neu- 
predisposition, that unfortunate condition which forms 
z ce of so many families, in which the most diverse 
“neurosis are, so to speak, innate, and propagate 
from one generation to another, sometimes affect- 
' the psychical, sometimes the sensory, and some- 
motor and vaso-motor regions of the nervous system. 
forms of neuralgia owe their origin. Anstie, 
d particular attention to this neuropathic hered- 
tion, attributes to it not only a predisposition to 
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psychoses, epilepsy, chorea, hysteria, paralysis, ete., but also 
to phthisis, and states that in 83 cases of neuralgia investigated 
with regard to this point, he found there were 71 in which 
such a family predisposition existed, and of these 58 cases occur- 
red in neuropathic, and 18 in phthisical families, In such cases 
the coincidence of neuralgia with other neuroses, or its alterna- 
tion with epilepsy, various psychoses, migraine, ete., is not 
unfrequently observed. This hereditary origin of neuralgia is 
of course most obvious in the not unfrequent cases where there 
is a direct hereditary transmission from the parents to the chil- 
dren, where the father or mother has suffered from neuralgia 
and the child has likewise been subject to it. Anstie found that 
this direct descent of the disease occurred in 24 cases in 100, 
whilst in 58 it did not occur, and in the remaining 18 no positive 
information could be obtained. It would be well if in futare 
researches more attention were directed to the point. The neu- 
ralgi which so commonly form one of the symptoms of hys- 
teria, and more rarely of hypochondria, are very closely allied 
with those that are attributable to a neuropathic disposition, 

The period of life is an inilnence which must not be under- 
estimated as a predisposing cause of neuralgia, In childhood 
there is but little predisposition to it, thongh cases are undoubt- 
edly occasionally met with, On the other hand, in adolescence, 
especially at the period of sexual development, a great number 
of neuralgic affections originate. They are most common, how- 
ever, in middle life, between the ages of twenty and fifty. 
Even in more advanced life a strong predisposition to them 
exists, and the numbers reported are of so much the greater sig- 
nificance if we take into consideration their relative proportion 
to the total number of individuals then alive. This predisposi- 
tion of advanced age to neuralgic disease depends in part upon 
the powerful influence of the climacterium upon the nervous sys- 
tem, and in part on the more or less early senile degeneration of 
the tissues, especially of the arteries and nerves. 


Comparative estimates in regard to the occurrence of neuralgia at different 
ages have been made by various authors, The tables of Valleix and EBulenburg 
sre hero appended, together with those of 146 cases that have fallen under my 
own care, 
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“Tho proportionate numbers are somewhat different if the neuralgin of parti. 
enlar regions are examined (see Bretsciuncider, Le, p 210 eee). 


From the statistics at present at our command no very 
definite conclusions can be drawn in regard to the influence 
of sex upon the frequency of neuralgia in general. It is 
usually considered that women are more predisposed to it than 
men; thus Valleix found that in 469 cases 218 were men and 
251 were women; Enlenburg, that in 106 cases 30 were men and 
76 women; Anstie, that in 100 cases 63 were women and 32 men; 
whilst I have found in 146 cases 84 men and only 62 women.’ 
‘The differences in these statements depend apparently upon the 
accidents of practice. There can be no doubt, however, that sex 
makes a considerable difference in regard to the oc: 
certain forms of neuralgia. Thos all observers agree that nen- 
ralgia of the fifth nerve is more frequent in females than in 
males, whilst in sclatlea the opposite oceurs, but even here 
perhaps there may be less owing to actual difference of sex 
than to the contingencies of external influences. 

The serual periods of life are of great importance in regard 
to the development of neuralgia. The profound influences ex- 
erted upon the nervous system by the genital organs during 
and after puberty, the great revolution that is effected in the 
entire organism, owing to the awakening of the sexual activity, 
the extreme irritation of the nervous system from overpower- 
ing desire, and the exhaustion from over-frequent or unnatural 

, ate only too fruitful causes of those changes in 
the nutrition of the nervous system which occasion the nen- 











Dentist olwerve that there wore scarcely any hysterical casos in my lst, 
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ropathio predisposition. Thus we see that the period of puberty 
and of the grand climacteric, that the occurrence of the menses, 
that pregnancy and the puerperal period, are particularly fruit- 
ful in the production of neuralgic affections, and we see, too, 
that sexual excesses, and especially the vice of masturbation 
so frequently practised by both sexes in the present day, are 
often punished by the development of neuralgic complaints, 
On this subject Anstie makes some practical observations that 
are well worth consideration, and points ont, amongst other 
things, that it is not only the natural or unnatural excess- 
ive yielding to the sexual passion that exerts so deleterious 
an influence, but that the unconscious excitations, even in 
chaste and pure-minded persons, which arise from the sex- 
ual organs of those to whom the gratitication of the sexual 
passion is from the pressure of circumstances denied, predis- 
pose to neuralgia, But little experience in the treatment of 
the somewhat more matured women of the better educated 
classes is required to demonstrate the truth of this state- 
ment. 

The Inflnence of education on the predisposition to neuro- 
pathic affections, especially at the age when through the devel- 
opment of the sexual organs a considerable impulse is given to 
the nervous system, has not been overlooked by Anstice. False 
or improper education in relation to religious subjects is espe- 
cially to be dreaded, that kind of spiritual training in which the 
imagination is improperly directed, and the mind is constrained 
to oceupy itself with the supernatural, as the best means of 
deadening and repressing the natural emotions of the healthy 
body. The result is but too often a morbid excitability and 
debility of the nervous system, which occasionally leads to 
neuralgia, 

General disturbances of nutrition constitute a very frequent 
cause of neuralgia, since the trophic disturbance of the nervous 
system produces a strong predisposition to neuralgia. Amongst 
these anemia and its various forms of oligemia, hydremia, and 
chlorosis may be specially mentioned; all anemic conditions 
caused by loss of blood or other fluids, by bad digestion or by 
serious discase, and all cachectic states consequent upon severe 
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tioned, act, as it would appear, either by oceasioning inflamma- 
tory changes (neuritis), or by forming tumors on the nerves 
(traumatic neuromata, amongst which the neuromata following 
amputation are the most frequent causes of severe neuralgia), 
or, lastly, purely mechanically, by pressure and laceration in 
consequence of the retention of foreign bodies in the wound. 
Tt must be remarked, however, that when such consequences 
of injuries occur, they by no means lead invariably to neuralgia, 
and that some further though still unknown change must take 
place in the nerves before neuralgia is established. 

In a similar but insufficiently explained manner to these trans 
matic injuries, numerous and varied pathologico-anatomical 
changes in the nerves occasion neuralgia. On the one hand, 
acute or chronic neuritis, taking place in the neurilemma, is 
very frequently an accompaniment of the disease ; whilst, on the 
other hand, iv is often caused by new-formations on and in the 
nerves—that is, all that is included under the names of true 
and false neuromata (see the section on Neuroma), and the small, 
hard, movable tubereula dolorosa which have hitherto been in- 
sufficiently studied, the cancerous and cystiform new-formations 
on the nerves, and the like. Moreover, degenerative and soft- 
ening processes taking place in the nerve trunks are occasionally 
found to be the causes of neuralgia. 

Neuralgie depending upon purely mechanical conditions are 
especially induced by changes in the organs and tissues adjoin- 
ing nerves, and in this category may be enumerated, as particn- 
larly frequent causes, diseases of the periosteum and of the 
bones, for in the close relations that the nerves bear in certain 
parts of the bones (as in the interior of canals, foramina, furrows, 
grooves, etc.), it is very natural that periostitix and ost 
their results, that caries and selerosis of the bones, hyp 
and exostoses, should be capable of mechunically irritating 
nerves in the most varying manner. There are certain nerves 
which have to traverse long and narrow bony canals, such as 
the varioné branches of the fifth, that are especially exposed to 
such irritation, and are thereby particularly predisposed to neu- 
ralgia, The view of Anstie, that the periostitic thickenings so 
frequently present must not always be regarded us the causes of 





eV 


NEURALGIA IN GENERAL.—2XTIOLOGY. 2 


‘neuralgia, but that they may themselves be the consequences of 

it and of the trophic disturbances produced by it, is here wor- 
thy of mention. 

Just as in those cases where disease of the bone is present, all 
conceivable enlanzements and tumors may cause neuralgia by 
pressure upon the nerves. Aneurisms frequently act in this 
way, but itis still doubtful whether ericosities and dilatation 
of the veins can produce the same effect. Venous stasis is 
indeed frequently spoken of as a cause of neuraigia, and when 
nerves and veins pass in company through narrow apertures and 
canals, it cannot well be denied that some mechanical irritation 
of the merve may be produced by the pressure of the swollen 
yein ; but it is only necessary to refer to the comparative rarity 
of neuralgic affections in cardiae and pulmonary disease, in 
which there is a high degree of venous stasis, to show that this 
condition can only be effective where there is a strongly marked 
predisposition to neuralgic disease. /ernic may occasion nen- 
ralgia by their mechanical action, as in cases of obturator and 
ischiatic ruptures, Pregnancy, 28 well as changes in the form 
and position of the uterus, and swellings of other organs, as of 
the liver, kidneys, ovaries, etc., may all become causes of neu- 
ralgia by pressure, The same may occur with fecal accumula- 
tions in the intestine, with concretions in various parts of the 
body, and lastly, with all sorts of new-growths, whatever may be 
their position, as soon as they begin to implicate the sensory 
nerves. Many hiatuses unfortunately exist in regard to the pro- 
tise mode in which these mechanical conditions induce neural- 
gia; bnt it is certain that they are not always effective, and it 
is probable that a very definite alteration in the nerves must 
yeour before the symptoms we include undor the term neuralgia 








An injurions influence of great importance, thongh its action 
& very obsenre, is cold. No doubt can exist in regard to the 
act that a great number of ueuralgiw are induced by those inju- 
fous agencies which are ordinarily considered as causes of 
featching cold,” such as a draught of air, exposure to wet and 
old, raw winds, sleeping on moist earth, ete. The influence of 
he seasons appears to be reducible to the varying intensity of 
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such causes, neuralgia originating most frequently in the cold 
and moist winter months. Those nerves that, owing to their ana- 
tomical position, are most exposed to these influences, as, for 
example, the filth and the sciatic nerve, are most commonly 
affected with this kind of “rheumatic” neuralgia. We are at 
present wholly unable to give a satisfactory account of the ana- 
tomical changes underlying the rhenmatic form of neuralgia, 
thongh the opinion is gaining ground that slight inflammatory 
conditions of the nenrilemma are commonly present (hypermemia, 
swelling, fluid exudations, ete.) But in regard to the pathoge- 
nesis of these rheumatic disturbances of nutrition, and the mode 
in which exposure to cold brings about this disturbance, we 
are quite ignorant, and any digression upon the point would eon- 
sequently be here out of place. 

The action of definite poisons, such as those which produce 
yarious infections diseases and poisoning (when absorbed into 
the blood) in the development of neuralgia is not less enigmati- 
cal, yet no doubt can exist that neuralgia, may be produced by 
these agents, Among the best known and moat frequent causes 
of neuralgia are malarial infections, In malarial regions neural- 
gia is very common, and, like intermittent fever, occurs here and 
there sporadically. It is worthy of note that in such cases cer- 
tain nerves, and especially the first branch of the fifth, are par- 
ticularly liable to be affected. These malarial neuralgia have 
‘a well-marked periodic course, and are often accompanied by 
febrile phenomena, and yield very readily to anti-periodic means. 
Still, it can searcely be maintained that every neuralgia yielding 
to quinine depends on malaria, since many others, and espe- 
cially rheumatic affections, exhibit a distinctly marked periodic 
course ; it is only in those cases where a tertian or quartan type 
is present that the malarial origin of the disease can be posi- 
tively affirmed. The great majority of these malarial neural- 
gim, according to Griesinger,’ occur in somewhat advanced age, 
above the age of forty. How far other infectious diseases can 
give occasion to neuralgia has not been satisfactorily deter- 
mined. Nothnagel, however, mentions the occurrence of genuine 
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n changes in the nerves themselves, 
(ful whether dyserasia can be regarded as 
In former times no one doubted the exis- 
¢,” “arthritic,” “scorbutic,” and “scrofulous” 


or other similar forms of disease, is, in part at 

ed to other than purely neuralgic conditions, and in 
of actual neuralgic pains are looked for in more 
conditions, such as propagation of inttammatory pro- 
n the joints to neighboring nerve trunks, deposition of 
salts in them, disease of the blood-vessels, etc. The 
syphilis in producing the disease is in many cases 
ore obvious; thus syphilitic osteal and periosteal dis- 
affect the nerves, or specific syphilitic processes 
chronic inflammatory processes in the connective 
‘in the blood-vessels, etc.), partly affecting the per- 
the central organs, may be the causes of 
The well-known dolores osteocopi, however, should 
u cen for neuralgiw. Fournier ' has recently referred 
neuralgia which belong to the stage of secondary 
and occur with tolerable frequency, particularly in 
‘These neuralgie affect especially the supraorbital and 


‘several forms of toxic disease, the influence of Zead is 
h is most certainly known to produce neuralgic affec- 
eolie, perhaps also lead arthralgia). Copper and mer- 
also be mentioned. In strongly mereurialized individ- 
frequently see obstinate and not easily curable neu- 
which affect the body more or less generally. 
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Diseases of the central organs of the nercous system con- 
stitute one of the most important groups of causes of neuralgia. 
They act upon the central paths and apparatus for the condue- 
tion and reception of sensations in the spinal cord and brain, 
and in accordance with the laws of excentrie projection the 
neuralgie thus produced are referred to the peripheral nerve 
paths. It is at the same time to be remarked, that much of the 
pain thus excited is not really neuralgic (and hence is best 
described as “neuralgiform”), and that true neuralgie occur 
only when the pathological conditions in question operate 
directly on the sensory central apparatus. The diseases which 
here deserve mention are hyperemia, inflammations, softening 
of the brain and spinal cord, tumors of all kinds, scleroses, 
tabes dorsalis, etc. It is obviously a matter of the greatest 
importance that the physician should be able to recognize such 
processes as causes of neuralgia, 

Lastly, a series of causes are mentioned in books, the mode 
of action of which is still extremely obscure, and it is even doubt- 
fal whether they can properly be regarded as real canses of the 
affection. Amongst these are irritations of peripheric organs, 
which are probably transferred in the central organ to remote 
sensory paths, in which they excite neuralgis. Amongst the 
most probable cases are those where injuries or disease of sen- 
sory nerves have ultimately led to neuralgir of more or less 
remote nerve paths. Thus Anstie mentions two cases of neu- 
ralgia of the fifth, one of which could with tolerable certainty be 
referred to an injury of the ulnar nerve, and the other to an 
injury of the occipital nerve. Analogies with the processes of irra- 
diation of sensation here readily suggest themselves, as well as 
the idea of a propagated neuritis gradually developing itself in 
the centre, A strongly developed predisposition also materially 
favors the occurrence of such diseases. Closely allied to these 
cases are those neuralgi« which not unfrequently result from 
overwork of the eyes, and chiefly affect the fifth nerve ; and with 
these may be associated the neuralgis consequent on caries of 
the teeth. Neuralgiw not unfrequently proceed from irritation 
and diseases of the generative organs, 18 venereal excesses, mas- 
turbation, blennorrh@a and epididymitis (Mauriac), diseases of 
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the uterus and ovaries, etc,, though the pain by no means 
always affects the nerves supplying the genital organs, but occa- 
sionally those of quite distant regions. ‘The relations that exist 
between diseases of the intestines, intestinal worms, habitual 
constipation, hepatic obstruction, and the like, and neuralgiw, 
are very obscure, and are for the most part only inferred from 
the results of therapeutic interference ; still, there appear to be 
several well-authenticated cases on record in which such a con: 
nection existed." Suppressed perspiration of the fect, and sup- 
pressed entancous secretion, etc., have formerly received far too 
much consideration as causes of neuralgia, though perhaps their 
influence cannot be entirely denied. 


Pathological Anatomy and Pathogenesis. 


We have now enumerated « great number of very different 
lesions as the causes of neuralgiw. It is evident that an aceu- 
tate knowledge of the pathologico-anatomical changes occurring 
in neuralgia can alone enable us to appreciate the finer points of 
connection between cause and effect, and consequently enable us 
to understand thoroughly the essential character of neuralgia. 
But if we examine more closely the facts above given, with 
reference to the anatomico-pathological changes, we shall soon 
discover our ignorance of the essential changes of the sensory 
hervous apparatus in neuralgia, and that these changes are inac- 
cessible to the means of investigation we at present possess, 
We cannot possibly expect to meet with coarse anatomical 
changes; & nerve may at one moment be in a state of the most 
violent excitation, whilst the very next instant it may be per- 
forming its functions in a perfectly normal manner, and 
aperfect intermission of the painfol phenomena may thus oc 
it cannot have undergone any notable anatomical changes ; © 
such change would be accompanied by considerable interference 
with the function of the nerves, that is to say, with « high de- 
gree of anmsthesia. It is hence more than probable that the 
warser anatomical changes so frequently found are not the easen- 
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tial feature of neuralgia, and Anstie is quite justified in stating 
that the anatomical changes are simply accidental, and are only 
rarely to be regarded as factors in the production of neuralgia, 

The conditions that have been hitherto discovered may be 
given in a very few words. They consist in the flattening and 
atrophy of the nerves, a degeneration of the nerve fibres, swell- 
ing and hyperemia, inflammation and thickening of the neuri- — 
lemma, dilatation and tortuosity of both the arteries and veins 
of the nerve trunks, and cicatricial indurations and growths in 
them, and similar changes may be observed in the central 
nervous system, The great number and yariety of the morbid 
changes that have been discovered is sufficient evidence that 
they are not essential to neuralgia, whilst in many cases the | 
most careful investigation has failed to indicate any changes at 
all; at the same time it must be acknowledged that the negative 
result of such examination by no means proves that slighter or 
more transient morbid changes may not have existed during life 
(as, for example, hypermmia, slight exudation, mdema, and the | 
like), and in particular does not disprove the opinion expressed 
by several observers, that slight neuritis is at the bottom of all 
neuralgie. Upon the whole, additional information on this 
point can only be expected from researches undertaken, with all 
the more delicate means of research employed in modern mieno- 
scopy, upon perfectly fresh specimens, which may best be 
obtained by resection. 

From what has been stated it is obvious that the pathogeny:. 
of neuralgia is still extremely obscure, and for the most part 
rests on hypotheses. Thus in relation to the circumstances 
which cause a predisposition to neuralgia, the terms debility — 
of the tissnes, molecular disturbances of nutrition, greater vul- 
nerability, greater excitability of the sensory nerves, are all 
expressions which but lightly veil our ignorance of the essential 
nature of the process. We shall hereafter perhaps obtain more 
definite information in regard to it. i 

As regards the exciting causes, it is admitted that in some 
instances they act as direct irritants to the sensory nerves, and 
thus excite neuralgia, as for instance in the case of wounds, 
foreign bodies, mechanical compression, and the pulsating pres- 
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sure of aneurisms, ete. In other instances the same trophic dis. 
turbances which cause neuralgia—here usually called hyperms- 
thesia—may be induced by inflammatory changes, and there are 
still other conditions, as for instance anemia, infection, and 

which may directly produce hyperssthesia, the slight- 
est irritation being then capable of calling forth the neuralgie 


In opposition to this it may be stated positively that the 
pains produced by direct stimulation of the sensory nerves differ 
essentially from neuralgic pains, in that these last occur some 
time after the stimulus has been applied; that with continued 
application of the stimulus they can intermit, and that with ces- 
sation of the stimulus they can continue; that the pains experi- 
enced in neuralgia caused by aneurisms are not isochronous with 
the pulse, Tt may be remarked also that hyperwsthesia and 
neuralgia are by no means convertible terms, and that the neu- 
malgic phenomena do not succeed each other in the same order 
as those of hypermsthesia. The conclusion is therefore inevit- 
able that neuralgia ia something essentially different from 
the sensory impressions caused by the immediate action of 
stimuli on the nerves, and that thus the pain resulting from 
a wound or a foreign body represents something essentially 
different from the neuralgia induced by the same stimuli. Tt 
is easy to conceive that under the influence of definite causes 
a definite alteration 1s effected in the nerves which really repre- 
sents neuralgia. As the cardinal symptoms of neuralgia are 
remarkably similar in all cases, the further conclusion may 
be drawn, that the most diverse etiological influences always 
induce the same changes in the nerves, and in this sense neural- 
gia, or at least by far the majority of cases of neuralgia, may 
very well be regarded as constituting a well-defined form of 
disease. 

Tn what this peculiar condition of the nerves consists, which 
iscapable of continuing after the cessation of the causes that 
haye called it forth, and which can produce those peculiar phe- 
nomena we designate as a neuralgic paroxysm, we are absolutely 
ignorant. Our means of research are as yet incapable of investi- 
gating it more closely. Still this much may be said, that in new- 








36 ERB.—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES, 


ralgia we have to do with a quite definite and peculiar form of 
trophic disturbance in the sensory nervous apparatus, 

In regard to the ordinary seat of this trophic disturbance, 
nothing accurate is known, but it is probable that the seat varies, 
and this much appears certain, that for the most part a definite 
group of fibres (or their central terminations), as they are com- 
bined to form a nerve trunk or branch, is affected. At what 
place in the length of the nerve this is present it is diffienlt to 
say, and perhaps it may be at any height. The peripheric 
fibrils may be affected at various points, and for various lengths 
of their course; or the posterior roots, and their prolongations in 
the spinal cord, may be the seat of the neuralgic trophic disturb- 
ance ; or lastly, the central fibrils running in the spinal cord and 
brain may be affected up to the terminal central apparatus. The 
investigations that have hitherto been made have acquainted 
us with many important facts, but have furnished no very 
satisfactory conclusions. 

The present state of our knowledge does not permit us to go 
béyond the statements that have here been made. It would 
appear therefore that all views that have been definitely ad- 
vanced in regard to the essence of neuralgia, as well as every 
scientific theory respecting it, are premature. 


‘This is not the place to subject the various views and theories on the essences of 
neuralgia to» profound efiticiam, Tho greater nuaber of authors avoid expressing 
any definite statement in regard to this point; thelr definitions of neuralgia are sim« 
ply short accounts of Ita chief symptoms, ‘The only one that here deserves mention 
ina highly suggestive ono that has recently boen propounded by Anstic, who has 
endeavored to support it with much ingenuity. Anstie believes that nll trae nen+ 
ralgi have their seat in the posterior roots of those spinal nerves in which pain is 
experienced, and that the specific change consists in atrophy of the posterior roots, 
and of the adjoining central fibres and ganglion éells, though he does not consider 
that this fs commonly a result of infammation, We must admit that the very full 
grounds for this opinion advanced by Anstic have not convinced us of its accuracy. 
‘Thero is no positive evidence in ite fnvor, and we can only allow that it possesses a 
certain amount of probability for many forms of neuralgia, and especially for the 
constitutional, the central, and so-called reflex neuralgia, But wo are of opinion 
that but few would with Anstio regard it as demonstrated that every nouralgia 
hhas its seat in the posterior roots of the spinal nerves, and still lest that these nne 
always affected with atrophy, or incipient atrophy. Quite independently of the 
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absence of all necroscopic eridence, on which we Iay but little stress, insuperable 
difficulties appear to be offered to this theory by the traumatic neuralgin (eapo- 
cially those arising from gunshot wounds), by the limitation of the diseaso to indi- 
‘vidual nerve trunks which receire their Sbree from different roots, and finally by 
‘the ease with which many neuralgia can be cured, and the efficuciousness of many 
remedies which act upon the peripheral terminations, The view, in fact, requires 
s clower testing by careful anatomical investigations, 

‘The proposition laid down by Benodict that all neuralgim, at lenst all peripherie 
neuralgie, are due to slight neuritis, can, in the present state of our knowledge, 
neither be proved nor disproved it should, at all events, be considered truo only 
of certain etiological forms of nourlgim. ‘Tho insufficiency of the viow uf the 
came of neuralgia, advanced in Niemeyer's well-known text-book, is sufficiently 
clear from What has been stated; # painful excitation of the sensory nerves docs nut 
constitute a neuralgia, because it is produced by unusual stimuli, or ia some unusual 
place; thers roust aloays be a certain change in the nerves themselves, 

Bulenburg* propounds a view in regard to the essential change taking place in 
neuralgia similar to the above, but acknowledges our profound ignorance of the 
kind and mode of operation. 


SYMPTOMATOLOGY. 


1. General Characters of the Disease. 


For the most part the various forms of neuralgia are preceded 
for a longer or shorter time by a series of premonitory symp- 
toms which are more or less strongly marked: slight twiteh- 
ings, and now and again monitory pains are experienced in the 
herve region that is about to be affected; pricking sensations 
are also felt, which recur more and more frequently; often for- 
mication also, or abnormal sensation of cold, and rarely a feel- 
ing of general indisposition. It is but seldom that neuralgia 
Supervenes quite suddenly, and rises at once to its full inten- 
sity. The neuralgic attack or paroxysm is specially character- 
bed by the occurrence of the most severe pain in a definite 
region of the body, or in « definite nerve territory, The pain 
may present different characters; for the most part the patient 
deseribee them as boring, tearing, cutting, darting like light- 
ning, and more rarely as burning. Their intensit from 
moment to moment, and they may gradually rise to the greatest 
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severity, when the sufferer can no longer find words to describe — 
them, whilst he gives vent to the wildest exclamations, and is 
urged almost to desperation. If the nerve be examined during 
an attack, several very painful points may be found, which are 
extremely sensitive to pressure (painful spots, Schmerzpunkte, 
points douloureux), and appear to be the centres and starting- 
points of the pain. . In many cases more or less distinctly 
marked hyperasthesia, and in others anesthesia of the nerve 
region affected is present. 

At the height of the paroxysm irradiation of the pain fre 
quently occurs to more or less remote sensory nerves, and espe- 
cially to the symmetrical nerves of the opposite side of the body. 
Tn neuralgim affecting mixed as well as purely sensory nerves, 
distinct motor phenomena are not unfrequently seen, such as 
trembling, tonic and clonic cramps, etc. The mobility of the 
part is almost always interfered with, on account of the intense 
pain that accompanies every movement, und, more rarely and 
ata later period, in consequence of actual motor debility or 
paralysis, 

Vaso-motor phenomena occur early in the disease, and are 
often very remarkable; many attacks commence with singular 
paleness of the skin, which is soon exchanged for increased red- 
‘ness, Horripilation, as well as persistent and abnormal sensa- 
tions of cold or heat, consequent on anomalies of the cutaneous 
circulation, are not unfrequent. 

Disturbances of secretion also occur, especially in neural- 
gim affecting nerves that ordinarily govern the functional actiy- 
ity of secreting organs. Copious lachrymation and profuse sali- 
vation are amongst the most frequent of such phenomena; 
increased urinary secretion and sweating are also occasionally 
met with. 

General indisposition is scarcely ever an accompaniment of 
the attacks ; the thermometer shows no increase in the tempera- 
ture of the body; the pulse remains of normal frequency, or is 
somewhat retarded ; the psychical functions remain intact, or at 
most, when the paroxysms are very violent, become somewhat 
impaired by the intensity of the pain. 

A neuralgic attack presenting such symptoms as these may 
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last for a very variable period, sometimes ceasing in the course 
of a few minutes, at others continuing for half an hour, or for 
several hours, during the whole of which time the patient is 
racked with pain. The attacks seldom last longer than this, or 
if they do, they may be regarded as a series of attacks following 
one another with rapidity. As the attacks draw to an end, the 
pain sometimes ceases quite suddenly, but for the most part it 
gradually diminishes, the commencing intermission being often 
interrapted by a few lightning-like paina, A condition of com- 
plete or relative freedom from pain, with a corresponding feeling 
of comfort, now sets in, and it is only after very violent attacks 
that any exhaustion or depression remains. 

A period now follows in which pain and all the other pheno- 
mona of the disease entirely disappear;—we have then com- 
plete intermission of pain; or some slight pain and tenderness 
remain, and the painful spots are still present ;—the neuralgia 
is then said to have remitted. This period may also last for 
a very variable period, on the duration of which the return 
of the attack depends, and this may occur in the course of a few 
minntes, or of some hours, days, weeks, or even months. The 
return of the disease after an interval of a certain number of 
hours or days is not uncommon ; the affection is then said to be 
a typical or periodic neuralgia. 

‘The recurrence of the attack often takes place without any 
appreciable cause, that is to say, quite spontancously ; there are 
certain conditions, however, which are in many cases capable of 
immediately inducing an attack, such as slight irritation of the 
skin, a draught of cold air, movement of the affected part, 
the performance of certain natural functions, psychical emo- 
tions, ete, and the patient having acquired a knowledge of 
these by experience may be observed to avoid them with the 
greatest solicitude. 

As the disease progresses, the severity of the attacks increases 
to a certain point, at which it remains stationary or commences 
gradnally to decline. The attacks often recur with special fre- 
quency at certain times and occasions. In old and protracted 
cases other phenomena make their appearance, such as trophic 
and severe motor disturbances, disorder of the general health, 
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anemia, extreme nervousness, and finally even psychical ail- 
ments may complicate the picture of the chronic form of nen- 
ralgia, 

The number and violence of the attacks undergoing gradual 
diminution, more or less rapid recovery takes place, which is 
the most common termination of the disease; but instances are 
not wanting in which it may become chronic, and persist for 
years; and lastly, it may be quite incurable, and the patient 
once afflicted with it may remain so for the rest of his life. 

The above general account of the disease, though drawn from 
the observation of a great number of cases, is by no means 
exhaustive, and, on the other hand, as the consideration of the ] 
several symptoms and the different forms of neuralgia will 
show, all these phenomena do not appear in every case. 


~ Analysis of the Several Symptoms. 


Pain.—This is decidedly the most prominent of all the phe 
nomena in every form of neuralgia. It does not, however, pre- | 
sent any such perfectly characteristic feature as will enable us 
at once to recognize it as neuralgic. It is a purely subjective 
symptom ; we can only acquire a knowledge of it from the 
statements of the patient, and these statements differ materially 
in different cases. The pain is described as tearing, boring, 
stabbing, dragging, and sometimes as tensive or lightning-like, 
sometimes as glowing or burning,’ or as if proceeding from 
the cut of a knife, and it may be felt either as if it were on 
the surface or deeply seated and in the bones; descriptions of 
pain are sometimes given to the effect that it is like what might 
be caused by drawing the nerve through a narrow ring, or as if 
the part of the body were being torn asunder, ete. In one case 
the pain will be felt shooting from the centre to the periphery, 
in another in the opposite direction (descending and ascending 


| Weir Mitchelé (Injuries of the Nerves, eto, Philadelphia, 1872) deecribes, under 
the naine of coussigia, a vory frequent and characteristic form of pain following gun- 
hot wounds, which consists of a violent burning pain occurring in the peripherio 
region of distribution of the nerve affected, and expecially in the hand and footy and 
which can only be ssuaged by the constant application of cold water to the wkin, 
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neuralgia); in short, very different accounts are given, which, 
however, have this feature in common, that they describe the 
pain as being of great sererity, and especially of very varying 
tntensily. The localization of the pain likewise vuries very 
much; sometimes it is in a fixed spot, sometimes it changes 
about among several; usually it is felt at some depth bencath 
the akin, and it is often directly referred to a nerve trank, so that 
patients who are perfectly uneducated will frequently trace the 
course of a nerve, with great precision, in their description of 
the painful parts. This fact, that the trunk of a nerve appears 
to be painful throughout « certain part of its course, is most 
easily explained by conceiving that the nervi nervorum, so 
minutely deserlbed of late bySappey and others, are also 
implicated, 

The pain of neuralgia is capable of being augmented in inten- 
sity by various external conditions : amongst them we may par- 
ticularly notice motion of the affected part, which is much 
dreaded by the patient; so that in facial neuralgia, speaking 
and mastication,—in intercostal neuralgia, deep respiration—and 
in selatica, the movements of locomotion are carefully avoided, 
Tn some rare instances the pain is relieved by movement of the 
part. Irritation of the skin, cold air, cold water, and especially 
the light contact of external bodies with the skin, produce an 
attack of pain; whilst it may often be seen that the patients are 
relieved by firm pressure on the painful part, and frequently re- 
sort to the strangest means of obtaining this relief. There is great 
difference in the intensity of the neuralgie of the different 
nerves; It is true that all the forms present cases of very great, 
and of less intensity, nevertheless it appears, from accounts given 
by patients, that the most atrocious pain is felt in severe cages of 
neuralgia of the fifth nerve, and next to this in point of seve- 
tity is the pain in sciatica, Attempts have been made to 
draw some inference as to the localization of the cause of the 
pain from its varying intensity and quality (Benedict). But 
fis does not appear to afford much help to us, and at 
most it may only lead us to diagnosticate, with some degree 
of probability, neuralgic pains brought on by some peri- 
pheric cause, from those that are produced by a central cause 
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(excentric). (See for further details the section on Diag- 
nosis.) 

Moreover, it would appear from a general consideration of 
nenralgic pain, and from the mode in which it spreads, that we 
have not so much to do with excitation of the peripheric termi: 
nations of the sensory nerves, as with excitation at certain points 
in their course where numerous sensory fibres unite to form fas- 
ciculi and trunks, whether this be in peripheric nerves, or in the 
posterior roots, or in the central organs. 

Painful Points. —These, which were originally alluded to by 
Bérard, were first carefully investigated and described by Val- 
leix, under the term “points dowoureuc,” and have been the 
object of numerous researches and much discussion. Their sig- 
nificance in the pathology of neuralgia has been much over- 
estimated. The facts are simply these: If we examine the part 
which is the seat of pain during a neuralgic attack, we shall 
usually find one or more points that are extremely sensitive to 
the pressure of the tip of the finger or any similar body. These 
points are usually quite circumscribed, and sometimes are, and 
sometimes are not, the seats and centres of radiation of sponta- 
neous pain. Pressure upon them produces very ucute pain, and 
is capable of increasing the intensity of the neuralgic attack, 
or even of bringing one on. These painful points are most 
strongly marked during the paroxysm, and thelr sensitivences 
stands in nearly direct relation with the intensity of the pain; 
in accordance with this we find that they are cither altogether 
absent or but slightly painful in the period when the pain has 
remitted, though occasionally cases occur in which the painful 
points are discoverable in the periods of remission, and in some 
instances pressure on them will produce an attack. Further 
inquiry shows that in order to excite pain the pressure must be 
directed upon the parts lying at some depth beneath the skin, 
since, if a fold of the skin is pinched, a different kind of pain is 
felt than that which is experienced when the painful spots are 
pressed. Care should therefore be taken not to confound the 
coincident hyperwesthesia of the skin over the painful points 
with the pain caused by pressure upon them. If the pres 
sure is increased to a certain degree, and then maintained for 
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some time, the pains often disappear gradually, and a certain 
period must then elapse before the same point again becomes 
painful on pressure. 

Careful investigation shows clearly that all or the greater 
number of painful points are to be found in those parts of the 
skin beneath which nerve tranks or branches lie. As a general 
rule, there are only a few points in the course of a nerve which 
are thus painful, but it is not uncommon to find the nerve sensi- 
tive to pressure throughout its whole course, There are certain 
parts of the nerve that are specially liable to present such 
painful points, such as the points of emergence from aper- 
tures, canals, or grooves in bone, the points where aponeuroses or 
museles are traversed by nerves, or where these divide or give off 
branches, and where they lie on a hard bed and can be easily 
compressed. Tt is obvious, then, that in the greater number of 
neuralgie several painful points may be found, and that particu- 
lar nerves present anatomical peculiarities that are favorable to 
the occurrence of such points. Valleix has studied and estab- 
lished the position of painful points with great care, and we 
shall describe them in detail when speaking of the several forms 
of neuralgia, Troussean states that in all neuralgie the spinous 
processes of the vertebre beneath which the nerves affected are 
given off from the cord are painful on pressure, and regards this 
painful point, which he terms the “spoplysial point,” as a 
constant, and, in a Qlagnostic point of view, extremely important 
criterion in neuralgia, 

Asa rule, no changes are observed in the painful points; the 
skin is neither reddened nor swollen, nor is anything abnormal 
to be found beneath them, though Anstie states that in some 
cases the periosteum has been found to be somewhat thickened. 
The same observer also states that the painful points are in 
many cases absent in the beginning of the neuralgia, and only 
make their appearance after it has lasted some time, The dis- 
covery of the painful points is effected by careful palpation 
with the fingers, and the pathological conditions present may be 
necognized with great facility by a comparison with the cor- 
responding part of the opposite side. 


The frequency of the occurrence of the painful points in nen- 
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ralgin has also been considerably overestimated by Valleix, who, 
in fact, appears to have never failed in discovering them. Nearly 
all the recent and more careful observers are, however, opposed 
to him on this point, as Romberg, Schuh, Hasse, Eulenburg, 
Trousseau, Anstie, etc. Romberg has drawn attention to certain 
conditions which perhaps afford an explanation of the differing 
statements made by different observers, as, for example, the 
varying amount and duration of the pressure applied, the 
sensitiveness of the nerve trunk and of the superjacent skin. 
Eulenburg (loc. cit., p. 43) states that he found them in rather 
more than half the cases that came under his care, whilst he 
failed to discover them in the remainder, I may also remark that 
in a considerable number of my own cases it was impossible even 
with the most conscientious care to demonstrate their existence. 
But if this be the case, the semiological and diagnostic value 
attributed to them by Valleix is considerably diminished, and 
no conclusion can be drawn from their absence in regard to the 
diagnosis of neuralgia in any particular case. 

The pathological significance of the painful points, and their 
pathogenesis, are undoubtedly obscure, and very different opin- 
ions have been expressed in regard to them. It has been sug- 
gested, for example, that some local irritation or inflammation is 
always present in the nerve, and Lender has endeavored to esta- 
blish this view by contending that such local inflammation con- 
stitutes the primary and essential feature of neuralgia. Anstie 
considers it to be probable that the painful points are in most 
instances the result of vaso-motor paralysis, the mode of action 
of which, however, he does not further explain. Eulenburg 
draws attention to the fact that where local centres of irritation 
exist, the irritations proceeding from them peripherically may 
occasion abnormally strong excitations—the so-called conduction 
hyperzesthesie—and that some of the painful points may perhaps 
be referable to these. It may further be noticed that in general 
hyperesthesia of the entire length of the nerve, certain points 
of it, owing to their anatomical disposition, will be specially 
exposed to pressure, and, consequently, liable to the formation 
of painful points. Lastly, the participation of the neryi ner- 
yorum in the hyperesthesia may not be uninfluential in produe- 


—eV— 


SEURALGIA IN GENERAL.—SYMPTOMATOLOGY. 45 


ing great local sensitiveness to pain. No positive evidence, how- 
ever, ean be adduced for any of the foregoing possible causes of 
painful points. And it is probable that in different instances 
one or the other may be the real one, We must rest contented 
with haying established the fact that in the conrse of neuralgic 
affections of sensory nerves, conditions of increased excitabil- 
ity, which are for the most part of a transitory nature, occur at 
certain points, and render them painful on pressure. It is, conse- 
quently, not improbable that this exalted excitability, like the 

pain itself, is only a symptom (Theilerscheinung) of 
that still imperfectly understood trophic disturbance in the 
nerves which wo have already sought to render probable as the 
essential cause of neuralgia; from the various seat and various 
extent of this trophic disturbance the presence or absence of 
painful points in the several cases of neuralgia would then 
receive its explanation. 

Concomitant Sensory Symptoms.—One of the most frequent 
phenomena in neuralgia is the irradiation of the pain to other 
sensory nerves. When the paroxysm is at its height an exten- 
sion of the pain to neighboring, and not infrequently to more or 
tees distant nerves, is usually observed to take place in the first 
instance to other branches of the same nerve trunk, as, for 
example, when one branch of the fifth is primarily affected it 
spreads to the two others; next, to the corresponding nerves on 
the opposite side of the body, ns, for example, from one sciatic to 
the other; and lastly to quite different nerve territories, as from 
One of the intercostal nerves to the fifth. These radiated pains 
tre in general less intense than the original one, their duration is 
thorter, they begin to be felt when the paroxysm has reached its 
height, and disappear again before it has completely subsided, 
They ‘are particularly liable to occur in nervous and excitable 
subjects. Wecan only explain this by supposing that in the 
fray substance of the central organs the stimulation of sensory 
ganglion cells extends, In consequence of thelr manifold inter- 
tommunieations, to other ganglion cells not primarily affected, 
ind is then referred to the periphery in accordance with the law 
of excentric projection. As in such transference of excitation 
‘@ nerve paths not usually or physiologically in action, great 
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resistances have to be overcome, it Is evident why the radiated 
pains first occur during the height of the paroxysm, and for 
the most part in those who are highly excitable, We haye no 
more precise information on this point. The cases of spreading 
and transference of neuralgia from one nerve territory to another 
are to be distinguished from these simply irradiated pains, 
thongh perhaps the conducting paths are the same in both 
instances. It is not uncommon for neuralgia of one branch of 
the fifth nerve to shift. to another, or for neuralgia to pass from 
the occipital to the fifth nerve, in which case there is a certain: 
amount of independence in the affection, In such eases we an 
dealing with an actual extension of the neuralgic trophic disturb 
ance, which probably takes place by the intermediation of the 
central organs ; in irradiation, on the other hand, we have a tran: 
sient excitation which is simply transmitted from another centre 
of irritation, and is dependent upon this. The alternation and 
metastasis of neuralgie from one nerve territory to another ean- 
not be regarded as a phenomenon of irradiation, but rather asa 
local change of place of the neuralgic trophic disturbance, whieh 
is doubtless aleo effected throngh the central nervous system. 

In addition to the neuralgic pain there may be observed, 
though not very frequently, in the region to which the affeeted 
nerve is distributed, subjective or various parmesthesic sensations 
of a peculiar kind, which are variously described as formication, 
creeping and woolly sensations, and nambn These sensa- 
tions frequently persist through the period of remission, but are 
less distinctly perceived, or at least are less regarded during the 
paroxysm, on account of the attention being directed to the 
pain, Their nature and mode of origin still remain obseure, 
though amongst the more remote causes macroscopic lesions of 
the affected nerve may be mentioned, and especially is it the 
case that persistent and strongly marked sensations of numb- 
ness are suggestive of the development of organic disease in the 
nerve trunk. The slighter grades may, however, on the other 
hand, be produced by other canses, 

These subjective paresthesie are not unfrequently associated 
with disturbances of sensibility which can be proved objec 
tively, and which, moreover, often exist without subjective 
























symptom in many forms of neuralgia ; he also 
si, which always supervenes later than hy- 
a, and in all probability depends on deeper-seatud 
of the tissues, Traube maintains that these symptoms 
be observed in those periods of the disease that are 
pain. Anstie found that diminution of the tactile 
was an almost constant phenomenon of neuralgia. 
has investigated these symptoms more minutely still, 
established the following facts in a great number of 
s: In neuralgie of the nerves of the extremities, without 
demonstrable anatomical lesions, an alteration of the tactile 
‘sensibility of the skin is invariably present, either in the form of 
hyperwethesia (or, more correctly speaking, hyperalgesia) or of 
These phenomena stand in a certain definite rela- 

tion to the persistence and duration of the neuralgia. At the 
commencement hyperalgesia of the skin is present, and at a later 
diminution of the sensibility. These disturbances, how- 
ever, can for the most part only be discovered by very careful 
Veetsoe and comparison with the opposite side, because they are 
‘hot strongly marked. Such symptoms aro usnally limited to the 
gion of distribution of the affected nerve, but cases are also 
‘met with in which, with quite limited neuralgia, the concomitant 
disturbance of sensibility affects the whole of the same side of 
‘the body, As a rule (though certainly not without exception) 
‘in recent neuralgia (having a duration of from two to eight 
weeks) there is hyperalgesia of the skin; In older neuralzim, 
The modifications of sensibility are also present, 
‘though less strongly marked, in the painless intervals; after 
‘the diseppearance of the neuralgia they usually quickly vanish, 

_ ZT have paid particular attention to these symptoms in a 
p> ere cases, and have satisfied myself that Nothna- 

gel's statements are in general correct. I have, however, met 
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with « few cases of pure neuralgia, in which neither hyperal- 
gesia nor anesthesia could be detected by the most careful 
investigation. In several instances, moreover, I have observed 
well-marked anesthesia at a very early period (within the first 
week); whether the diminution of sensibility affecting one-half of 
the body, observed by Berger‘ after gunshot wounds (with- 
out lesion of any large nerve trunks), belongs to this category of 
symptoms or not may still be regarded as doubtful. 

The explanation of these phenomena is beset with no small 
difficulties ; the anmsthesia in the various forms of neuralgim 
is often referable to perfectly obvious causes; thus in many 
cases, in which anmsthesia of the conducting organs is present, 
the neuralgia may be attributed to the presence of tumors or 
other conditions producing pressure, to organic lesions in the 
central organs, or to peripheric neuritis; and in other cases the 
cutancous anesthesia may result from spasmodic contraction of 
the arteries. .A number of cases, however, present themselves in 
which such conditions can neither be demonstrated nor even 
admitted to be present. Since Nothnagel has pointed out that 
similar disturbances of cutaneous sensibility occur in a variety 
of other painful (but not neuralgie) affections, it cannot be 
admitted that we are here dealing with a symptom of true nen- 
ralgic trophic disturbance, and the view of Nothnagel becomes 
not improbable, that the pain itself occasions the variations of 
the cutaneous sensibility, including both the hyperasthesia 
and the anaesthesia. This, however, by no means clears up 
the matter, and further hypotheses are needed to explain the 
process. Nothnagel locates these processes, in most eases, in 
the central organ, and considers the anesthesia to result from 
exhaustion produced by the pain, and the hypermsthesia to be 
due to diminished resistance to conductivity on the part of the 
sensory central apparatus. Thisdoes not exclude the fact that 
increased or diminished resistance to conduction (conduction 
anesthesia and hypermsthesia) may be caused in the peripheral 
nerves by the neuralgia itself, which ean, how: , only afford 
an explanation of those disturbances of sensibility that affect 
the region of distribution of the neuralgically affected nerves, 


1 Berger, Berlin. kiinische Wochousehrift, 1871, No, 20. 
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in regard to this hypothetical attempt 
see Nothnagel, loc. cit.) 
Phenomena.—These are phenomena of 
occurrence in neuralgia, and two classes 
d: 1, Those which result from the dérect 
or of the morbid changes causing the 
the motor nerves ; and 2, those that originate in 
manner, throngh the intermediation of the central 
and therefore by reflex action The former can, 
occur in mixed nerves or in various diseases of 
organs which affect both sensory and motor appa- 
latter only in neuralgia of purely eensory nerves. 
H reel motor disturbances appear either in the form of con- 
aes paralytic symptoms. All possible grades of motor 
irritation may be observed, from fibrillar contractions and slight 
- twitches to tremors, contractions, spasms, and even 
loped and severe convulsions, such results being not 
| in sciatica, Distinct paretic or even paralytic phe- 
usually observed in the later stages of the disease, 
muscular debility, gradually increasing to complete 
; and great care must be taken to distingnish these 
yoluntary rest and immobility of the limbs which is 
d by fear of bringing on an attack of pain. These 
are always limited to the region of distribution of the 
affected with the neuralgia, The explanation of 
ma is to be sought, in the greater number of 
gradual extension of the morbid changes causing 
_ such as tumors, neuritis, contraction of cicatri- 
‘motor nerves running in the same trank; the inci- 

8 are consequently those of irritation, and the 
when the lesions are more serious, those of para- 
latter resulting from the more or less complete abo- 

poses ot conduction. Tt is quite intelligible that 
ic symptoms may oceur in motor nerves in 
oe sensibility has not been materi:tlly interfered 
has shown that motor nerves are 
pable of resisting injurious agencies than sensory 
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The reflex motor phenomena are exclusively those of irrita 
tion ; up to the present, at least, there has been no ground for 
the belief that reflex paralyses occur in the so-called external 
neuralgiw, though from the results of Lewisson's experiments 
with severe irritation of the internal organs, there seems to be 
w possibility of their occurrence. The reflex phenomena of 
irritation are best marked and most frequently seen in nen- 
ralgiee of the fifth nerve, where they appear in the form both 
of tonic and clonic spasms (blepharospasm and the like) in 
the muscles supplied by the facial; these symptoms must, 
however, be carefully distinguished from the direct motor dis- 
turbances occurring in the muscles of mastication, which are 
supplied by the fifth itself. In neuralgim affecting mixed nerves, 
phenomena of muscular contraction in the form of spasms, 
tremors, convulsions, contractions, ete., are not unfrequent. 
These can be the more certainly regarded as true reflex phe 
nomena when the region affected is different from that sup- 
plied by the nerves affected with neuralgia. The explanation of 
all these symptoms may easily be deduced from the well-known 
physiological laws of reflex action. They are more violent, and 
embrace a wider area in proportion as the neuralgia is more 
intense, and in many light cases they are entirely absent. Their 
ceenrrence is favored by the nervous diathesis, and the con- 
dition that has been termed convulsibility, We may associate 
with these phenomena the fact observed by Tiirek, that the 
pulse diminishes in frequency in severe neuralgic paroxysms. 
Anstie, who corroborates this fact, even speaks of a transient 
bat complete arrest of the heart's action, The latter observer 
also alleges that paralytic affections of internal organs contain- 
ing smooth muscular fibres are amongst the most frequent phe- 
nomena in neuralgia, and mentions paralysis of the bladder, 
paralytic distention of the colon, etc., occurring as consequences 
of yarions nenralgie of the pelvic organs and of the external 
als, This, however, in my opinion, requires confirmation. 

Vaso-molor Concomitant Symploms.—The occurrence of these 
complicates, in many cases, the picture of neuralgia, Here, 
also, symptoms of irritation and of paralysis may be observed. 
At the commencement of the paroxysms contraction of the 
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of the vessels is usually most marked, and 
ly, then observed to be pale, and there 
coldness, ete., and these conditions may 
‘but in most instances the phenomena of 
soon supervene, a diffused and more or 
of the skin, and of such parts of the mucous 
as are visible, occurs, and some tumefaction, as 
ose secretory and trophic disturbances which it is 
to refer, in part at least, to vaso-motor paralysis, 
pene Such vaso-motor disturbances may be particu- 
affecting the skin of the face, the conjunctiva, and 
membrane of the nose in facial neuralgia. Amongst 
g sciatica is that which is especially liable 
to be complicated with phenomena attributable to vaso-motor 
disturbance. These may either be limited to the region of the 
fl affected nerves (that is to say, the territory of dis- 
‘tribution of the vaso-motor nerves contained in them), or they 
extended over a larger area, in which case conclusions can 

often be drawn in regard to the seat of the neuralgia. ‘The larger 
‘vessels not unfrequently take part in these disturbances, the 
arteries appearing dilated and beating more strongly ; whilst 
sphygmographie tracings supply evidence that at the commence- 
ment of the attack the tension of the arteries is increased, and 
t at a later period there is diminished tension and marked 
otism of the pulse wave, 

yaso-motor disturbances, as in motor disturbances genor- 
lly, a double mode of origin is possible, first, by dircet, and 
soondly, by reflex action on the vascular nerves. Unfortu- 
ately the results of the numerous physiological investigations 
into the effect of reflex action upon the vaso-motor nerves 
¢ not sufficiently concordant to permit any positive coneln- 
| to be drawn in regard to the behavior of the vaso-motor 
in neuralgia; certain experiments have, however, demon- 
ub reflex paralysis of yaso-motor nerves may be pro 
pow irritation of sensory nerves. We may with 
re probability admit such paralysis of the vascular nerves, 

g of the skin, etc., to be reflex, when they prove to 

distributed and not limited to the particular region 
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supplied by the affected nerves. On the other hand, it must 
be remembered that such paralyses, like motor paralyses, may 
originate by direct action, The tetanic condition of the vaso- 
motor herves may thus originate in a direct or in an indirect 
manner, As long as we are not in a position to distinguish 
the causes acting in a direct from those acting in a reflex 
mode, with certainty, and especially so long as we do not possess 
precise anatomical information in regard to the course, origin, 
and distribution of the vaso-motor nerves, and their relations to 
the mixed nerves running with them, it will continue to be futile 
to draw any definite conclusion from the presence and characters 
of vasomotor phenomena in regard to the anatomical seat of 
neuralgia, It is only in the rarest cases that the diagnosis of 
the disease is materially facilitated und assisted by this means, 
and then only by the consideration of the accompanying symp- 
toms, both motor and sensory, that may be present. 

Concomitant Secretory Phenomena.—It may easily be con- 
cvlved that the strong irritution of the sensory nerves that exists 
in neuralgia exerts an influence upon the secretions dependent 
upon these nerves. A considerable augmentation of the various 
secretions is often observed in neuralgia; thus we meet with 
abundant lachrymation, profuse nasal catarrh, and salivation in 
the several forms of neuralgia of the filth, and angmented secre- 
tion of milk in neuralgia of the breast, etc. The excitation may, 
in these instances, be either direct or reflex, the latter being the 
most frequent. In many instances neuralgia affects the urinary 
and entaneous secretions. In some instances the urine is abund- 
ant and watery, in others it is scanty. The secretion of eweat is 
often increased during the puroxysms, and they freqnently ter 
minate with copious perspiration. Nothing positive, however, 
can be stated in regard to the exact connection of these phe- 
nomena with the neuralgia, 

Concomitant Trophic Phenomena.—Under this heading are 
included a whole series of various disturbances, including those 
which are usually held to be of an inflammatory nature, though 
after the insight that has recently been gained in regard to the 
essential changes taking place in inflammation these can no 
longer be regarded, in the ordinary sense of the word, as trophic 


affected nerve is distributed, and preset, to Anstie 
very uncommon for the discoloration to occur with each 
the natural color reappears after it; so again an 
the number and thickness of the hairs has been 
‘observed by Romberg, Notta, and Anstie, an aband- 
ant growth of hair appearing in parts that were previously quite 
bare lastly, the hair may fall off more or less completely in the 
neuralgically affected region. Anstie has also called attention 
to the greater roughness and darker pigmentation of the skin 
in those parts which are the seat of neuralgia, and analogous 
conditions are found in the excessive formation of epithelium on 
mucous membranes ; for example, thicker epithelial coating on 
the tongue at the side corresponding to that of the face affected 
with facial nenralgia. 
Tn other cases we meet with hypertrophy and thickening of 
 tiseues. Thus, though very rarely, thickening of the 
periostenm and of the bones, increase of the subcutaneous layer 
of connective tissue and fat at the affected point, and even well- 
marked muscular hypertrophy oceur (Grogan). Cases of atro- 
phy and emaciation of tissue are much more common; thus we 
of the skin, and disappearance of the subcutane- 
of connective tissue and fat in facial neuralgia, whilst 
amount of atrophy of the muscles is an ordinary phe- 
m in selatiea and other neuralgise affecting mixed nerves; 
igh degrees of muscular atrophy, for the most part, only ocour 
vere lesions of mixed peripheric nerve trunks, such as are 
4d by gunshot wounds, which have neuralgia as a conse 
- on the one hand, and paralysis on the other. 
_ b. Compler, generally Inflammatory Changes.—These take 
ince. for the most part in the skin, or are here, at least, most 
us. Some few take place in the eye. Of those 
occur in the skin the first that may be mentioned is sim- 
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ple erythema, which is closely allied to the redness ca 
by the vaso-motor paralysis. Then we have erysipelas—a 
erysipelatous inflammation, presenting all the essential cha 
ters of this disease, limited to the region of distribution of 
neuralgically affected nerve, and for the most part conne 
with very violent paroxysms; it is met with only in the | 
Upon this point 1 am able to thoroughly corroborate the si 
ments made by Anstie and others. The occurrence of 4 
caria, pemphigus, and similar affections, indicates a se 
form of the disease, and the same may be said of those ¢ 
in which the skin is thin and red, as in “glossy fingers," an 
those cases where the nails become deformed or fall off, 
where intractable ulcers form on the skin, These are for 
most part cases of symptomatic neuralgin, caused by se 
wounds of peripheral nerve trunks, in which the neuralgia 
stitutes only a symptom, and often only a subordinate symy 
of the whole disease, and does not stand in any intimate rela 
with the trophic disturbances, The same applies to ease 
herpes zoster, which not wnfrequently occurs in connection’ 
well-marked neuralgia, This affection consists of a character 
herpetic eruption (groups of vesicles appearing upon an inflay 
swollen, and reddened base) corresponding exactly to the re 
of distribution of a definite nerve or nerves. The herpes 1 
commonly corresponds to an intercostal nerve (hence its 2 
like form), and is next most frequently met with in the 4 
though it may occur in any nerve region of the body or ext 
ities, The vesicles develop, in the course of a few days 
the originally reddened surface of the skin; they contai 
first a little watery fluid, which gradually becomes clor 
and dries up in the course of a few days to seabs and er 
which after a while fall off, though they freqnently leave be 
them ulcers that heal with difficulty, The relation of he 
zoster to neuralgia is very inconstant; the proportion of « 
in whieh it oceurs is however very small, occurring only 4 
times In 146 cases of neuralgia under my care, whilst, on 
other hand, many cases of zoster are unaccompanied by nei 
gia. This is particularly observable in young persons. 

is often only present during the first few days, or it apy 
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eruption, and in many instances may remain 
for a variable period after the 
‘of the eruption. In all the cases that have 
een subjected to anatomical investigation, as in those 

by asprung, Ksmarch, Danielssen, Charcot and 
‘Babrah, ‘Wiedner, and Wyaa, well-marked signs of 
as redness, swelling, thickening, and serous and 
infiltration of the neurilemma, have been discovered 
‘in the nerves or in the spinal ganglia, the region of distribution 
of which with that of the zoster. In complete 
with thee is the fact pointed out by Tronssean, and 
substantiated by McCrea," that in herpes zoster evidence 
may be obtained of the nerves being seriously affected ; in the 
place cutaneous hypermesthesia, and subsequently anemia, 
and well-marked anesthesia, The latter symp- 
also been observed by Horner and Wyss. From all 
‘this it appears that zoster is a symptom standing in the most 
intimate connection with nervous disorders, though it is not 
an essential or churacteristic feature of neuralgia. In those 
cases where it accompanies neuralgia, the conclusion may with 
some degree of certainty be drawn that the neuralgia is depen- 
dent upon neuritis. 

Amongst the inflammatory disturbances affecting the eye, 
herpes is the one which most frequently results from neuralgia 
of the trigeminus, Ophthalmia neuroparalylica, with its dele- 
terious consequences on the eyeball, is much more rarely ob- 
served. This is usually the result of more serious lesions of the 
fifth nerve, leading to anwsthesia, Srifis and glaucoma not unfre- 
quently supervene upon neuralgia, as is shown by the observa- 
tions of Anstie, Hutchinson, Wegner. and others, and by the phy- 
‘siological researches that have been made on the influence of the 
‘tigeminus upon the intraocular pressure. We shall return to 
‘this subject in speaking of neuralgia of the fifth pair of norves. 

- The significance of these various disturbances of nutrition is 

ee hgedeag It appears at first 
to attribute them to certain “ be Bepkioh 

as 





















it most reason- 
es, und to refer 
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all the above symptoms to the participation of these nerves in 
the disease. This is not indeed the place to enter fully into the 
difficult question of the existence of trophic nerves; yet there is 
no reason why we should not state that our opinion is entirely 
in fayor of their existence, and that a whole series of the above- 
mentioned trophic disturbances are only explicable on the sup- 
position that the nerves exert a direct influence upon the nutri- 
tion of the tissues, as, for example, the changes in the color and 
growth of the hair, the hyperplasia of the epithelium, the 
deposit of pigment, the hypertrophy and in part the atrophy of 
the tissues, and perhaps also a part of the inflammatory disturb- 
ances in the skin, erysipelas, pemphigus, herpes, etc, Admit- 
ting their existence, the view propounded by Charcot,' that 
trophic disturbances are a consequence of the excitation of these 
trophic nerves, would then be in every point of view probable. 
This view, however, which Weir Mitchell seems inclined to 
adopt, is not at present sufficiently well grounded. Other con- 
ditions, and especially vaso-motor conditions possibly present, 
may occasion at least a part of the disturbances observed. We 
are at present unable, even after Cohnheim’s most recent investi- 
gations, to draw a sharp line between simple paralysis of the 
vessels and those changes of the vascular walls which are essen- 
tial and determining causes of the inflammation, and it is con- 
celvable that under certain circumstances, in those who are 
especially disposed to it, the nutrition changes necessary to 
the production of erysipelas, herpes, and the like, commence in 
the vessels by some action exerted upon the yaso-motor nerves, 
And there is still another possibility, which has been maintained 
and strongly sapported by Friedreich,’ that, especially in zoster, 
and in many forms of muscular atrophy oceurring in the course 
of neuralgic affections, there is really present a gradually pro- 
gressing neuritic process, which, star from the primary 
focus of irritation to which the neuralgia is itself due, extends 
along the nerve to its finest ramifications, and ultimately reaches 
the skin, where it produces the characteristic inflammatory erup- 








| Charcot, Lecons wur les Maladies du Systime Nervoux. Paris, 1872-8, 
' Priedreich, Ueber progremive Muskelatropie, eto., 1878, p. 163 et seq. 




























‘this view is rendered by the argu- 
of Friedreich, it is still deficient in a 
ical investigation and experiment, and 
a part of the phenomena. Some, like 
the simple atrophy of muscles, that so 
panies sciatica, to pure vaso-motor influences, 

at the vaso-motor cramp present in these cases of 
hes an adequate explanation of the atrophy ; 
in support of this view do not appear to me 


i the foregoing observations it appears that our informa- 
a to the significance and mode of origin of bes 
these questions can now be put in a precise form, their 
however inzoluble they have hitherto proved, may be 


Concomitant Psychical Symptoms.—These are rare in neu- 

‘the intellectual processes seeming to be scarcely ever 
ed unless the neuralgia is due to disease of the central 
it is only during the most severe paroxysms of pain 
the mental powers, and in particular the expression of the 
are transiently interfered with, Even in severe and pro- 
ttucted cases no dulness of the intelligence or of the powers of 
thought is observable, and those in which, by the never-ending 
jain, serious mental disturbance (general irritability, melancholy, 
lisposition to snicide, and the like) is produced, appear to be 
rare. Psychical disturbances, therefore, are quite 
uhortinate features of the disease, and are for the most part 
be regarded as chance concomitant symptoms of neu- 


~The same may be said in regard to general disorder of the 
‘ath, for in many instances this is entirely absent, at least so 


be considered a consequence of the neuralgia, As a 
® ix no increase of the temperature, no disturbance of 
im, no disorder of the appetite or digestive powers, 


& 





however, n remarkable case recorded try Dessot, in Bretachncitler, p, 271, in 
paychicnl disturbance occurred fn a case of traumatic nenralgin, 





68 ERD.—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES. 


nor is there any loss of weight, and the patient may preserve a 


blooming aspect for years. In serious cases, however, the long- | 


continued and severe pain does at length impair the general 
health, the affections complained of being referable to disturb: 
ance of the digestive functions, and to the disorder of the organs 
ministering to blood formation and to the general nutrition, to 
the incapacity to take in sufficient supplies of food, and to the 
want of sleep. Thus we observe in those who are the subjects of 
severe facial neuralgia, at periods when exacerbations of the dis- 
case occur, that they not unfrequently lose weight and assume 
an unhealthy cachectic appearance. Physiological experiments 
made by Mantegazza,' to determine the influence of violent pain 
on animals, show that it produces loss of appetite, dyspepsia, 
nausea, arrest of the digestive process, vomiting, and diarrhas ; 
and, if continued, great weakness and considerable loss of weight, 
with greater sensitiveness to all injurious agencies. Quite in 
accordance with this, we find those who are affected with very 
severe neuralgia suifer from dyspepsia, want of appetite, coated 
tongue, pallor and anemia, with cachectic aspect, weak pulse, 
cold extremities, depressed, excitable states of the system, great 
sensitiveness to external rious influences and the like, and 
there is every reason for believing that these phenomena occur in 
consequence of the violent action of severe pain upon the nerv- 
ous system, and through it upon the general health ; though, of 
course, these sequelie of neuralgia must be clearly distinguished 
from those general disturbances of nutrition which lie at the root 
of many neuralgia, and owe their origin to totally distinct 
CAUSES, 

Paroxysms and their Causes.—A very marked as well as 
remarkable feature of neuralgia is its occurrence in. separate 
attacks or paroxysms. This is a pathognomonic characteristic, 
and is included by almost all authors in their definition of neu- 
ralgia. Its periodicity has been especially dwelt on by Anstie, 

Nothing remains to be added, in regard to the individuality 
or or distinctness of the paroxysms, their duration and frequene; ’ 














"1 P, Manteqoror, Delasione del dolore alla digestions e sulla nutridione, Gax 
‘med. ital lombard. 1871, Now 6 and 7, Abstract in Virchow and Hirsch's Jahresbericht 
for 1871. 
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5a 
- irregularity of their return, the circumstances 
or preventing their appearance, to what has 
‘stated. It is impossible to give any explanation of 
| character of the pain in neuralgia so long as our 
the molecular actions taking place in nerves is 
re and imperfect as at present, The first thing that 
‘itself is the exhaustion of the nerves that must neees- 
ur; and it may be said that if the sensory nerve, owing 
excitation, be thrown into a paroxysm which ends in 
|" exhaustion, the pain ought to cease coincidently with the state 
exhaustion, The anzesthesia so frequently observed in the 
n of distribution of the neuralgically affected nerves agrees 
well with this view, as does also the fact that genuine par- 
_ oxysms ocear in neuralgi caused by visible anatomical disease, 
‘as careinoma, neuroma, and the like (Trousscau), and in which 
should on @ priori grounds expect the pain to be continuous. 
‘Nor is the fact that sensory excitability continues in many 
Instances, after the termination of the paroxysm, altogether 
opposed to this view, for the ordinary sensory stimuli may act 
other parts than do the stimuli cansingt he neuralgia, and the 
capability of transmitting sensations through the neuralgically 
affected part may” be preserved, whilst this part may be itself 
‘rendered temporarily unexcitable by exhaustion. This explana- 
tion, however, is not quite satisfactory, nor is it in all proba- 
bility applicable to all cases ; it is possible that variations in the 
intensity of the stimuli, and r periodic oceurre 
pearance, may likewise constitute causes of the period 
n, but we know scarcely anything definite upon this point. 
electrical relations of the sensory nerves in neuralgia 
received but little attention, It is commonly stated, 
the fact has no further significance, that the points 
algo are more sensitive to electrical stimulation than 
parts, and the same is true of the se 
sensibility of the cervical sympathetic. In testing the 
ess to electrical stimuli in nerves affected with neu- 
sufficient care has not been taken to distinguish between 
sensitiveness of the nerve trunk, and the region 
the ekin to which it ic distributed. The same conditions 








id. disap- 








_ Benedict was the first to make any precise obse 
the greater or leas sensitiveness of the nerve trunks to 


in regard to the seat and nature of the disease cau: 
neuralgia. Ina more recent paper* he has thrown 2 dou! 
these statements. The difficulties in the way of testi 
reaction of the nerve tranks to electricity are very great. 

In regard to the electrical relations of mixed nerve trunks: 
neuralgia, Ealonburg* makes some remarkable statements, 
he believes he has observed certain anomalies of the laws o 
contraction in response to galvanic stimuli through motor 
so that there has even been an absolute inversion of the 
formula; he has also seen quantitative changes in the gah 
and faradie excitability of the motor fibres. I have not, up 


the investigation of the reaction of nerves to electrical excitati 
has not hitherto proved of any assistance in determining 
pathology of neuralgia, 


Course and Duration of Neuralgia. 


In regard to the course of neuralgia we can here only m 
a few general observations. Some cases run an acude cow 
casting only a few days or weeks, the disease terminating 
a short series of more or less violent paroxysms, and this hay 
pens for the most part in the slighter rheumatic forms. In 0 
instances the disease is chronic, lasting for weeks or months, 
and even, if the successive and frequent relapses be included, fo 
years; in such cases the course is very variable, periods of exac- 
erbation alternating with periods of remission, and even of com- 
plete intermission, though recovery ultimately takes place ; 
happens, for example, in the anemic forms of the affection, in 
* Wien. med, Presse, 1872, No. 21. 
* Bulenbury, loc, cit, py 154, 
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Amongst the more accidental terminations of neuralgia are 
anmethesia of the skin, paralysis and atrophy of muscles, ete., 
which are not direct consequences of the neuralgia, but only 
sequele and co-effects of the same causes which have led to the 
oveurrence of the neuralgia ; in this way the gradually increas- 
ing preasure of tumors, the cicatricial contraction of connective 
tissue hypertrophied in consequence of neuritis, progressive cen- 
tral disease and degeneration, may, after having first caused 
neuralgic troubles, lead ultimately to anesthesia and paralysis. 

A fatal termination has scarcely ever been observed in nen- 
ralgia. No instance can be adduced in which the violence of the 
pain caused death, and this can only be conceived to happen 
from the impairment of digestion and nutrition consequent on 
the severity of the pain. On the other hand, the diseases lying 
at the foundation of the neuralgia—such as cancer, bone disease, 
central affections of the nervous system—may very well occasion 
death. 


Diagnosis, 


In making the diagnosis of an attack of neuralgic disease, 
it is not sufficient to establish the fact that we have to deal with 
that complex of symptoms which we call neuralgia; for this is 
comparatively easy to ascertain, and such determination is in 
many instances quite insufficient to enable ns to select an appro- 
priate line of treatment; the diagnosis ought to include the 
precise determination of the seat of the lesion in the sensory 
nerves, the canses of this lesion, and the kind and nature of the 
anatomical changes that may be present. 

Tn the first place, however, it is requisite to determine whether 
neuralgia is really present, whether that characteristic group 
of symptoms to which the term neuralgia is applied is before us; 
this determination is entirely independent of the absence or pres- 
ence of palpable lesions, neuralgie oceurring both with and with- 
out them. Asa rule, it is not dificult to recognize the group of 
symptoms constituting neuralgia, Cases, however, do occur in 
which a doubt may arise, and painful diseases that are not really 
neuralgia are constantly mistaken for it, Moreover, neuralgie, 
like other subjective nervous symptoms, often present the most 
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forms, attributable for the most part 


0 These difficulties may, however, in general, 
by recollecting that the following are essential 
teristic symptoms of neuralgia : 

) the pain is limited to a definite nerve path, either 
h, or area of distribution, and that it is usually con- 


tthe pain is, without any obvious reason, either inter- 
or at least distinctly remitting, In character, 
the pain presents very peculiar characters, and is 
acute. 

















t there are certain spots in the course of the nerve, or 
rea of its distribution, that are very sensitive to pressure 
doulourenx). 
6. That the pain is associated with those sensory, motor and 
‘aso-motor, and secretory phenomena which have been already 
leseribed. 


6. That the pain is unaccompanied by any inflammatory or 
deal eymptom, or any general disturbance of health at all cor- 
tsponding with the amount of subjective disorder. 
diagnosis of neuralgia must practically rest on these 
the following may also be ascertained; that the patient 
from a distinct hereditary or congenital nenvopathic dia- 
5 or that he has previously suffered from some other new- 
dgia ; or that exhausting influences augment the severity of 
; or that he has been exposed to some well-known and 
2 2. cause of neuralgia, such as malaria, catching cold, exter- 
syphilis, ete. Under these circumstances the diagnosis 
is greatly strengthened. If all, or the greater num- 
symptoms and characters of the disease be present, 
presents no difficulty; but if several of them 
f, or if they are masked by others, or if similar phe- 
sansed by other disease are present, an error in diag- 
Jaily experience teaches us, may easily be made. The 
stions which are especially liable to be mistaken for 
we the following : 
7 pain, muscular rheumatism, that is to say, at 
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those painful affections that are localized in the muscles, an 
which are known under the names of lumbago, pleurodynia, 
torticollis, and the like, and which arise either from 
cold or from over-exertion of the muscles, Attention to the 
following points will readily enable a diagnosis to be established 
between these “myalgim” and the various forms of neuralgia; in 
the first place, maseular pains correspond to the position of a 
muscle, and not to the course of a nerve; myalgia, again, is 
fixed in some definite circumscribed area; it does not usually 
occur in paroxysms, and is caused and increased by every eon- 
traction of the affected muscle ; local sensitiveness is only pres- 
ent over the extent of the affected muscle and its tendons. 
Spinal irritation, so far as this term is now used to indl- 
cate a definite group of symptoms, presents numerous points of 
similarity to neuralgia, and in many cases it is a matter of taste 
whether such a group of symptoms shall be characterized as 
neuralgia or as spinal irritation. The latter is generally an 
hysterical phenomenon, and is considered to be present when 
various kinds of wandering neuralgiform pains occur coinci- 
dently with great sensitiveness to pressure of one or more of the 
spinous processes. There is usually more or less concomitant 
hyperwsthesia of the skin and of the internal organs. The differ. 
ential diagnostic point lies in the migratory character of the pain 
in spinal irritation, When the pains are limited to a definite 
nerve, and there is also sensitivencss of one or two spinous pro- 
cesses, we assume the existence of a neuralgia with a well- 
marked apophysiary point; when the pains wander, leaping 
from one nerve territory to another, whilst the hypersensitive- 
ness to pressure affects first one and then another vertebra, we 
speak of the case as being one of spinal irritation. This distine- 
tion may be of considerable importance in the treatment, 
The pains that occur in chronic alcoholism, or in those suf. 
fering from the toxic influence of mereury and the like, cannot 
easily be mistaken for neuralgia, from which they are distin- 
guished by their persistence, their localization in symmetrical 
parts of the extremities, especially in the vicinity of joints, 'The 
dolores oxteocapt that oceur in syphilis are still more readily dis- 
tinguished from neuralgic pains by their seat, their symmetrical 
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| exacerbations. It must not be for- 
neuralgia may be a consequence 


nof the seat of the pain, and espe- 
the exact height at which the morbid 
ral or central fibres, is of great import- 

E @iagnosis of neuralgia, whether in the 
‘the fibres, or in the posterior roots, or in the 
tly, in the brain; and it may also be borne in 
gic trophic disturbance may extend over a 





















e sensory nerves, 
that have been made to determine from the 
ns the anatomical seat of the disease occasion- 
with some approach to exactness, have not 
crowned with the desired success. No doubt in 
which a localized cause of disease is demonstrable, 
it to determine the seat of the neuralgic affection, 
wounds, the entrance of foreign bodies, neuroma- 
' tumors, and in injuries of bones. Other cases, 
r in which such apparent objective causes of dis- 
present, and we must then endeavor, by attention to 
ter and the grouping of the symptoms, the presence or 
certain concomitant phenomena, and from the oceur- 
coincident symptoms of disease of central organs, to: 
se information in regard to the seat of the disease. 
ly, the knowledge we at present possess is insuffi- 

us to draw positive conclusions on this point. 

wedict has made some attempts to determine the seat of 
from the characters and situation of the pain, and 
that in frue peripheral neuralgia the pain is of a 
character (during the paroxysms), that it fol- 
e of certain nerves, and is never seated in the 
other hand, in central (excentric) neuralgie the 
fa wandering character, does not follow the course of 
erve, is particularly liable to affect the bones, and 
sudden, lancinating character. Lastly, a 
be distinguished in which the pain presents the 
nous fixed) character, but is localized in the 
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bones, and this indicates that the seat of the affection is 
nerve roots, in the cavity of the skull, or in that of the 
cord. These diagnostic marks may havo some value for t 
differentiation of peripheral from central neuralgia, though it 
probable enough that they do not hold in all cases; defini 
observations are still needed here, and still more to determin 
the exact characteristics of neuralgia affecting nerve roots. 

Tt is always expedient in forming our diagnosis to en 
all the facts at our disposal bearing upon the case, and in 
point of view it is of special importance to consider the distri 
tion and extent of the pain, and to determine whether one or 
several branches of the nerve are affected, though such informa- 
tion must always be taken with some reserve, The fact that a 
definite branch of a nerve is attacked, as, for example, the 
inferior maxillary of the fifth, without the lingual, the peroneal 
without the tibial, and so forth, indicates that the seat of the } 
disease is not to be sought for in the common nerve trunk. The 
possibility of isolated disease of the affected fibres in the central 
organs is, however, not to be overlooked. The conclusions that — 
have been drawn from the excentric distribution and the anatom- — 
ical localization of the pain in regard to the peripheral or central 
seat of the neuralgia, have consequently only a conditional value, 
and such conclusions are further affected by the possibility that 
» the distribution of the pain may be due to irradiation. 

From this point of view, also, it is important to attend to the 
numerous concomitant phenomena that occur in neuralgia, In 
order to recognize the peripheric seat of the neuralgia, the con- 
comitant motor and vaso-motor phenomena, which have already 
been pointed ont as having a certain importance in establishing 
the diagnosis, should be considered ; and these would possess a 
much higher value if only our knowledge of the anatomical and 
physiological relations, especially of the vaso-motor nerves, were 
more complete, The coincident occurrence of motor and vaso- — 
motor disturbances, when these are limited to the region of the 
neuralgically affected nerve, tells strongly in favor of the neural- 
gia being of peripheral origin, since it is only in the peripheral 
nerves that the three sets of fibres run together. At the same 
time the possibility must always be kept in view that these — 
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disturbances may originate by reflex action, and that they may 
oceur coincidently in consequence of influences proceeding from 
the central organ. Caution should therefore be exercised in 
founding the diagnosis on this kind of evidence, and the follow- 
lug observations may be made in respect to it: 

Motor disturbances indicating irritation, in neuralgia of mixed 
terves, are only to be held to point to a peripheral origin of the 
lisase when they are very precisely limited to the motor fibres 
caning in the affected nerve; otherwise the possibility of their 
Ming reflex phenomena permits no certain conclusion to be 
tmwn. Paralysis of motor nerves in the area of distribution of 
lie affected nerves tells much more strongly in favor of the 
ripheral seat of the disease, since this kind of paralysis does 
ot readily originate by reflex action; in such a case, however, 
tinust be tolerably well settled that the disease is not of central 
tigin. 

Paralytic phenomena affecting the vaso. motor nerves are very 
heertain symptoms on which to found the diagnosis, since they 
‘ay originate both directly and by reflex action; and they can 
ily be considered to farnish evidence of the peripherie seat of 
(e affection when they occur coincidently with motor paralysis 
id in @ definite area, Vaso-motor phenomena indicating irrita- 
‘n (spasmodic contraction of vessels) may be regarded as deci- 
ely in favor of the peripheric seat of the disease, when they 
@ localized in the particular area of the skin corresponding to 
@ affected nerves. Our want of information in regard to the 
Gree of the vaso-motor fibres within the peripheral nerve 
ths greatly increases the difficulty of the subject. From all 
is it is clear that the phenomena in question do not at present 

ible us to localize the seat of neuralgia with certainty ; earnest 
ieavors must be made to extend our knowledge in this direc- 
a 

Tn order to recognize the central origin of neuralgia the con- 
hifant phenomena indicating the affection of the spinal cord 

(brain must be carefully considered. These we cannot of 

(tse give here in ertenso, This much is certain, that their 
ognition demands the greatest care and the widest knowledge 

\the part of the physician, and that even these are often 
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insufficient, because neuralgic affections are in many cases the 
very first precursors of the central disease, as, for example, in 
tabes dorsalis. In such cases we must fall back on the con- 
sideration of the nature of the pains and the localization. 

Lastly, it is very important to learn the proximate causes of 
the neuralgia after having determined its seat, that is to say, 
whether it originates in an impalpable disturbance of nutri- 
tion, in neuritis, or in pressure exerted from without, as from 
periostitis, tumors, and the like, or from some, and which, 
form of disease of the central organs. The attempt first made 
by Benedict to distinguish between the several forms of neu- 
ralgia (as the so-called idiopathic and neuritic forms, and that 
arising from compression from without) by means of the symp- 
toms, the character of the pain, the presence or absence of pain- 
ful points, the sensitiveness to electric stimuli, and the cur- 
ability, he has in great measure given up. In point of fact it 
is impossible to make a positive diagnosis from a considera- 
tion of the kind and grouping of the symptoms alone. To do 
this requires a very thorough investigation into all the cir- 
cumstances of the case, into the causes, the objective evidence 
and individual symptoms, the concomitant phenomena, the order 
in which these have made their appearance, their duration, and 
the general course of the disease. Every experienced phy- 
sician will admit that in many cases the diagnosis remains 
obscure for months, and even for years, and indeed may first 
be disclosed by post-mortem examination. We ought not to 
omit to state that experience shows that the presence of herpes 
zoster is strongly in favor of the neuritic origin of the neuralgia. 
To enter into further details in regard to the symptoms charac- 
teristic of the individual forms of neuralgia would here be 
superfluous. 


Prognosis. 


In many cases considerable difficulty is experienced in giving 
a prognosis, since our opinion of the curability and duration of 
the neuralgia very often rests upon uncertain data. 

In general the prognosis of neuralgia is not unfavorable; by 
far the greater number of cases recover, and even if the very 





really incurable. It remains for us to show 
scan be recognized, and on what data the prog- 
case should be more especially based. 
of the cause of the disease occupies a 
from this point of view, since all those forms 
are due to serions organic mischief, as disease 
cer and other tumors, inaccessible cicatrices, etc., 
y unfavorable prognosis, and are, in fact, asa rule, 



























h we are unable to remove the primary discase. 
is is unfayorable in well-marked degeneration of 
senile or otherwise, also if there be a strongly 
1 hereditary predisposition. A more favorable prog- 
be given in cases where the neuralgia arises from 
itie states of the body, and wounds; it is still 
in the syphilitic forms, and most of all in those 
gia that are caused by malaria. 
to the seat of the disease, as influencing the 
it may be said that peripheral neuralgie are in 
‘promising than those of central origin, which is no 
d with the bad forecast that must be made of 
involving nervous centres, 

ar nerves affected influence the prognosis to 
Neuralgiw affecting the arm are in general more 
1b] 6 than sciatica, and this again is more hopeful than 
f the fifth nerve. Little stress can, however, be laid 

given case, and the prognosis must essentially 
data. 


2 patient isa matter of great importance, and 
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as a general rule it may be admitted that the older the patient 
the worse the prognosis. In youth, and especially in those neu- 
ralgie that occur about the time of puberty, the disease is for 
the most part curable. Those forms, on the other hand, that 
occur during old age offer a very bad prognosis, and hence it 
is important in establishing an accurate prognosis that atten- 
tion should be paid to the indications of senility, commenc- 
ing atheroma of the arteries, the arcus senilis, etc. The prog- 
nosis in neuralgia occurring about the time of the grand cli- 
macteric is essentially dependent upon the state of the general 
health. 

The sez of the patient is so far of importance, that the prog- 
nosis in males is in general more favorable than in females. 

With increasing violence and frequency of the attacks, as 
well as with protracted duration of the whole disease, the prog- 
nosis becomes more unfavorable. 

The occurrence of certain complications, as of well-marked 
anesthesia, paralysis, atrophy, etc., renders the Erognosis worse. 
Lastly, the success or failure of certain modes of treatment, the 
possibility of adopting energetic measures, the state of the 
general health, and the like, are points that must be regarded in 
forming the prognosis, for it is only by the consideration and 
correct appreciation of all the circumstances of the case that 
errors can be avoided. 

So far as life is concerned the prognosis is almost absolutely 
favorable, since it is only in exceptional cases that death is 
attributable to neuralgia. In regard to the removal of the most 
trying symptom, pain, the prognosis is so far favorable, that 
with the means we at present possess we can, to some extent at 
least, in most cases alleviate the sufferings of the patient and 
render them supportable. 





Treatment. 


Neuralgia is one of those diseases for which the services of 
the physician are most earnestly solicited and most gratefully 
acknowledged. The intensity of the pain leads the patient to 
resort speedily to medical assistance, and the physician is, for 
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the most part, in a position to afford the desired relief, even if 
he be not always successful in effecting a complete cure. He 
should, however, be thoroughly acquainted with, and possess a 
complete mastery over, all the resources for relieving pain, 
which have, undoubtedly, been increased in number of late 
years, and at the same time rendered more precise. We there- 
fore consider it to be our duty to give in this place a full 
wecount of the therapeutical measures to be adopted in neu- 
nilgia, to which we may be able to refer in speaking of the 
different forms of neuralgia, and thus avoid repetition. 
Considerable difficulties stand in the way of giving, as is now 
gmerally preferred, a methodical account, arranged according 
to the several indications, first, because many remedial measures 
imapplieable to several indications, and must thus be mentioned 
hh different places; and secondly, because we are here dealing 
ith a symptom, and hence the éndicatio morbi is coincident 
tith the indicatio symptomatica, The anatomical changes, the 
emoval of which otherwise forms the object of the indicatio 
\orbi, must here be treated under the indicatio causalis. Hf, 
berefore, we follow the usual arrangement, we do so only on 
ccount of its synoptical value, and we a 
a8 objections might be urged against it. 
a, Prophylazis.—This is of considerable importance in pre- 
tmting the occurrence of neuralgia. Prophylactic measures 
fonld in tho first place be adopted by thove who are predis- 
(ered to the disease, and they are of special value to the mem- 
ts of those families in which the disease is hereditary. The 
mily physician may do much in preventing the development 
‘the affection by timely care and attent 
Good diet is of primary importance ; it should be abundant, and 
(ould consist of such nourishing substances as meat, bread, eggs, 
id especially milk and fruits, given in combination with cod- 
ter oil, and no apprehension necd be entertained that such diet 
I prove too strong or stimulating. In the next place, regular 
d@ systematic exercise, in the form of gymnastics, walking, 
‘xing, fencing, swimming, and calisthenics should be 
‘an essential correlate of the abundant supplies of nour 
id, as it powerfully contributes to the strengthening of the 


well aware that vari- 

















72 ERB.—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES. 


nerve system. Exercise, however, should not be excessive, and 
should alternate with a due proportion of rest. A sufficient 
amount of sleep, especially during the period of youth and 
development, is very requisite; Anstie indeed considers that 
even ten hours is by no means toolong. There should be also 
free exposure to fresh air, whilst bad air and long hours in 
school should be avoided. No stimulants of any kind should be 
taken, either in the form of spirituous liquors, or of coffee or 
tea, and these dietetic measures should be assisted by washing 
in cold water, and bathing, especially river and sea bathing. 
The sexual impulse should be carefully restrained, which may 
in great measure be accomplished by keeping the child pleas- 
antly occupied, by preventing the reading of improper literature, 
and by a careful selection of companions. Onanism or prema- 
ture sexual excesses should at all costs be prevented, however 
difficult this may appear in many cases. Lastly, the whole 
education must be directed to the mental and physical develop- 
ment of the individual ; there should be no supertiuous loading 
of the mind with useless knowledge, but the mind should be 
directed to earnest, systematic, and yet interesting study. No 
cultivation of vanity or ambition, no strong religious stimulus 
should be permitted ; there should be no frivolous or useless 
reading, no attendance on bad superficial theatrical pieces, but 
true carnest attention to poetry, music, and art. To the 
thoughtful physician these suggestions will suffice.’ In many 
families an excellent basis exists for these measures, but they 
require to be very thoroughly carried out for satisfactory effects 
to be produced. 

Secondly, prophylactic measures may be adopted by those 
who hace already suffered from neuralgia, and are desirous of 
preventing a relapse. In such cases all those influences which 
are known to be harmful must be carefully avoided, such as 
exposure to cold, insufficient or indigestible food, and all mental 
or bodily over-exertion, especially at those periods which are 
otherwise favorable to the occurrence of neuralgia, as at puberty, 

‘See, upon these important points, the sound advice given by Anuti¢, loc. cit., p. 
212 et seq. : 





: patient less sensitive to external injurious 
and systematically practised process of 
left to the judgment of the physician in each 
of exercise should be taken, and what baths, 
‘are likely to prove the most advantageous. 
lactic measures may be adopted with a view 
parorysms in those who are actually suffering 
“The means best adapted for this purpose are 
teas possible, of the affected part, so that where 
ers from facialgia he should neither masticate nor 
‘ from sciatica, he should not walk ; avoidance 
@ to cold and wet, and to draughts of air, as well as 
ix) to the bright light and heat of the sun, are 
Gare should also be taken to avoid mental excite- 
bances of the digestive organs, and, speaking gen- 
injurious influences which the patient bas 
2 as circumstances that are likely to induce 



















causatis.—Special attention must always be 
since its fulfilment is in many eases the funda- 
of recovery, The coarser anatomical lesions 
category, since they constitute the immediate 
symptom ‘* pain,” which in the present state of our 
regard as the chief condition of neuralgia. 

causes of ede are apparently spountls, and 





es When the position of the 
0 At, surgical asiistanoe eh be resorted 45 and i is 
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masses, etc. Whenever practicable, these compressing 
must be removed by surgical or other means, and a care is 
usually effected. This is especially the case in neuromata an 
tubercula dolorosa. If surgical interference is imprac' 
other measures must be tried, as the use of such resorbents, anti- 
phlogistics, baths, derivatives, etc., as may be appropriate to the 
particular case, to lessen the volume of the compressing tissue, 
and to cause its disappearance. Experience, however, wnfor-— 
tunately teaches us that little is to be hoped for from such 
measures. 

If the neuralgia be due to congestion or stasis of blood in 
the vicinity of a nerve, the ordinary means used for removing 
these conditions, as local abstraction of blood, placing the part 
in an appropriate position, derivation by the bowels, ete., are 
usually successful. Sciatica, when kept up by stasis in the 
hemorrhoidal vessels, is often relieved ina striking manner by 
such means. 

Those organic diseases of the central organs, which are 
accompanied by neuralgia, such as cerebral tumors, abscesses in 
the brain, meningitis, tabes, myelitis, etc., must be treated in 
the usual manner, for the particulars of which the reader is 
referred to other parts of this work, 

Tf neuritis be clearly the cause of the disease (wide Neuritis), 
antiphlogistic measures are indicated: abstraction of blood, the | 
application of cold, derivations by the skin and intestines, and at 
a later period the employment of resolvents and galvanism, 

When neuralgia is attributable to rieumatiam, good results 
are often obtained by the establishment of active diaphoresis at 
an early period of the disease, and this is best accomplished by 
vapor baths, with local antiphlogistic measures and derivation 
by the skin, as by sinapisms and blisters. The older physicians 
{Kisenmann) expressed themselves strongly in favor of colehi- 
cum and opinm in these cases, In chronic rheumatic cases, the | 
indifferent (non-saline) thermal baths of Wildbad, Teplitz, Gas- | 
tein, Baden-Baden and Wiesbaden. are very useful, and the eold- 
water cure and electricity may also be employed, Some benefit ] 
may also be obtained from the administration of iodide of potas: — 
sium, and from wintering in a mild climate, 








neuropathic 

dation of neuralgia, is also of much 
be pn with on general therapeu- 
account of which would lead us too 
be here briefly remarked, that the so- 
method of treatment must be adopted 
on of the term, particular attention being 
general habits of life, to sufficiency of sleep, 
reise In the open alr, to the use of cold water in 
Daths, and to sea-bathing, whilst residence in a 
may also be recommended. In addition 

remedies appropriate to the particular case—as 
; tonics, phosphorus, strychnia and others, 
ly, resort to medicated springs—must be employed. 

careful attention to the idiosyncrasies of the 
ropriate selection of the method of cure to be 

long persistence in it, are alone likely to prove 
it is notorious that a very large number of cases of 













who undertakes the treatment of these cases 
himself familiar with the most minute details of 
ns that are capable of strengthening the nervous sys- 
feria be unmistakably present, anti-hysterie remedies 
eribed in addition to other things. 
in its manifold forms, is likewise of importance, as 
a cause of neuralgia, and the high esteem in which 
preparations are held is essentially due to the 
hat so many neuralgie are due to anemia, ere, 
sible to enter into details; it is enough to say 
ost diverse modifications in the generally received 
treatment of anemia and chlorosis may here be 
there can be no doubt of the value of iron, accom. 
it food ; when the former proves of no avail 
serviceable. Anstie recommends a combination 
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a fortieth of a grain of strychnia, taken several times a day, 
being particularly effective in the anemic neuralgia of 
women, 

In dyscrasic and cachectic conditions, as for example, in 
scrofulosis, tuberculosis, gout, etc., the usual dietetic and phar- 
maceutical measures that have been found effective in these 
diseuses must be adopted. If syphilis be regarded as the cause 
of neuralgia, the mercurial preparations and iodide of potassiam, 
according to the stage of the disease, are indicated, and usually 
prove very effective. In those who are suffering from the doxie 
influence of alcohol, mercury, lead, or other substances, the 
appropriate remedies must, of course, be energetically employed. | 

Results of a highly satisfactory nature are bronght about by 
treatment in cases of malarial neuralgia. Tn those cases of 
periodic neuralgia that are distinctly traceable to malarial infee- 
tion, a few full doses of quinine have an almost magical effect ; 
and where this fails, as is occasionally the case, recourse must be 
had to arsenic, 

Lndicatio morbi et symptomatica,—We associate these to- 
gether, since most of the remedial measures that will be men- 
tioned act in both directions, whilst we are at present wholly 
unable to make any definite statements in regard to the essential 
nature of the malady, and must still consider it as a sympto- 
matic form of disease, in which the treatment of the principal 
symptoms coincides with that directed to the disense itself. 

We here meet with an enormous number of remedies that 
have been popular, and some of which atill continue to enjoy the 
reputation of being anti-neuralgic. A critical sifting of the — 
abundant material that has been handed down to us from — 
remote periods was necessary, and this has been in great park — 
accomplished during the Jast ten years, Modern investigations 
have reduced the anti-neuralgic remedies to a few groups; the — 
rest have fallen into disuse to be only now and then tried in 
desperate cases. 

Here, perhaps, is the best place to append a few observations 
upon the diet and mode of life that should be adopted by neus — 
ralgic patients, since the careful regulation of both must in all 
cases form an essential part of the treatment, and since in and by 


12 should be entirely given up. In the next 
uld be adopted to give the patient complete 
‘a large amount of sleep; if necessary, this 
by the use of medicines ; amongst them chloral, 
tion with a little morphia, is the best. 
the mode of living must be particularly 
‘attention being paid to the due alternation of exer- 
regularity in the hours at which the meals are 
)a certain amount of rest after meals. Moderate 
open air in fine weather, or mers exposure to the 
who are very delicate, is very useful. The food (with 
always to individual peculiarities) should be good 
in very young or aged persons. Anstie 
sufficiently extol the advantage to be derived from 
m of even a larger supply of food than is necessary 
on; and this has been found particularly bene- 
e neuroses. A large supply of fat with the food 

























On this account the continued use of cod-liver oil 
is strongly recommended ; where this cannot be 
ts may be made to replace it by the free use of 
olive oil, cocoanut oil, and the like. Unfortu- 
‘ic patients have often a bad appetite and a strong 
n kinds of food, while their stomachs are not in 
bear the more liberal diet recommended to them ; 

hhumoring on the part of the physician, and with 
) the part of the patient. the augmented quantity of 

















The advantages of uniformity of temperature should alw 
‘be impressed on nenralgic patients, and the clothing sho 
carefully adapted to give protection against sudden cooling 
catching cold, but it should not be too warm; on the conts 
some efforts should be made to harden the skin by spo 
with cold water, friction, and the use of baths, at first of a 
temperature, and subsequently becoming colder, As a g 
rule, the use of baths, as regiminal means of treatment, sho 
not be neglected. Anstie recommends also the Turkish (ho 
baths, with subsequent cold douche on the back, as a very e 
tive means of hardening the constitution. Finally, the p 
must practise the prophylactic measures enumerated ab 
against the occurrence of the paroxysms. Modifications 
extensions of this plan of treatment, which cannot here 
further discussed, must, of conrse, be made in accordance with 
the idiosyncrasy, the social position and mode of life of the 
patient, and our knowledge of the etiology of the disease. 

The specific remedial measures, adopted for the cure of new 
ralgia, all have for their object to neutralize the supposed tro- — 
phic disturbances of the nerves, and thus to remove the principal 
symptom of neuralgia, the pain. How this is effected by the 
means employed we are unable at present to offer any satisfactory 
opinion, because we are ignorant of the essence of the pathologi- 
eal trophic disturbances, the finer details of the mode in which 
neuralgic pain originates. ‘The theories ordinarily advanced — 
regarding these modes of operation (as by removal of anatomical 
changes and disturbances of the circulation, by warding off — 
every abnormally strong excitation, by diminution of the patho- 
logical excitability of the nerves, ete.) are, no doubt, reasonable, 
but still have too small a fonndation on solid facts to render it 
of any service to the practitioner to consider them more closely. 
We, therefore, at once proceed to the consideration of the several 
remedies themselves. 

There are three groups of remedies that occupy the foremost 
place in the treatment of neuralgia, as being the most effective. 
1. Electricity in ita various forms. 2% The narcotics, especially 
when applied hypodermically ; and, 8. Certain nervine specifies, 
which experience has shown to be useful in many cases. The 
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numerous experiments have been made with these drugs, little | 
is known in regard to their mode of operation. They were origi- 
nally prescribed merely as paln-quellers, that is to say, purely 
symptomatically, and we are rarely disappointed in regard to 
this part of their action, but experience has shown that many 
neuralgie completely recover under their use, and it is therefore | 
evident that they must act as genuine curative agents, The 
pain-quelling action is usnally referred to the power of chang- | 
ing the condition of excitability, which narcotics exert over 
both the peripheral and central sensory apparatus. The action 
on the central organs is the more marked and important, and is 
that which best explains the powerful palliative influence ex- 
erted by the narcotics. As to the mode in which they act as 
curative agents, the hypotheses that have been advanced are suf- 
ficiently unsatisfactory. Itissaid, for example, that they produce 
a permanent diminution of the excitability, or in other words 
some intimate trophic changes in the sensory apparatus ; it is also 
conceivable that, owing to the sleep obtained and the rest given 
to the nervous system by narcotics, the trophic disturbances are 
calmed down, and the path to recovery opened, However that 
may be, it is certain that in the hypodermic injection of certain 
narcotics we possess an excellent and certain palliative in neu- 
ralgic affections ; and besides, in many forms of nenralgia, and 
especially in the slighter and more recent cases affecting the 
periphery, « permanent cure is often effected by these remedies. 

By far the most important of the means in question are the 
alkaloids of opium, and especially morphia, which may indeed 
be regarded as the chief of those which can be hypodermically 
injected, since it acts most advantageously and most certainly 
when thus introduced into the system. 























Hypodermle or subcutaneous injection has become so thoroughly populartand 
that it is unncoemary to enter into any details regarding it, It consists in the intro~ 
doction of a solution of the remedy into the enbcatancous connective timme by 
means of a stall Pravaz or Lucr's syringe, which is armed with a fine perforated 
stylet. The most important thing in this method is to actually introduce into the 
miboutaneous connective time a very precisely measured quantity of the fluid; 
and this, with a little practice, can easily be accomplished without materially incon~ 
veniencing the patient. Caro should be taken not to inject the fluid into the thaue — 
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of the akin may bo welocted which aro thin, and where 
tive tissue is Looe, as, for example, the temple, clavicu- 
‘abdominal wall, and internal surface of the fore-arm and 
‘& Accided local action is intended, as is usually the case in 
ection ehonld be male ax near as porible to the nerve trunk 
) the painful point, The advantages of subcutancous Injection 
m the great rapidity and certainty with which the medicaments are 

ath the general and local action being obtained, upon the posai- 
ting the dose with great precision, whilst at the same time much 
ure required, and lnstly, upon the digestive organs and appetite being 
co 

fis beat effected by making the solution of such strength that each 
(f the syringe, or each five or tex divisions, contains a definite fraction of 
{the remedy, 10 that the quantity injected may be easily read off. ‘The 
ust, of couric, bo carefully graduated. The bost volvent ia distilled water, 


Yoerinc. ‘The substance to be Injected ought to be first dissolved in the 
berine. In regard to tho details of the mode of injecting, the precautions 
ld bo taken, the precision of the dosage, the media to be employed, and 
facts fn respect to hypodermic injection, the work of Eulenburg * may 


dita 


dose of morphia that may be injected varies from one- 
of agrain to one and a half grains, and it is usual to 

th the smaller and gradually to rise to the larger doses 5 
effective dose has been reached it may in general be 

d in for a considerable period, though by degrees the 
‘becomes accustomed to it. Unpleasant, though not dan- 
“symptoms are not unfrequently observed, especially 
te injection has been made about the head or neck, such 
ng of anxiety, faintness, mental confusion, drowsiness, 
and vomiting. These effects are for the most 
transitory, but it is prudent to prepare the patient 
— Morphia injections are prescribed 
in particular where a rapid and certain means 
; the pain is urgently required, but also where it 
o relieve the sufferings of the patient by puis 















Die bypodermatische Injection, 2, Aufl, Berlin, 1867, 
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means, until a cure is effected by other remedies; and lastly, 
it is employed as a curative agent, if indeed it may be assumed 
that morphia can of itself effect a cure. The injection should 
not be made too often; as a rule, once, or at the most twice 
a day is sufficient, though in severe cases it may be done more 
frequently. When it is employed as a curative means, it is 
advieable for several days consecutively to suppress the parox- 
ysms of pain as completely as possible by means of injections; 
this appears to promote a cure very greatly, The effects of the 
injection of morphia are usually very striking; the patient is 





often relieved from most violent pain in the course of a few — 


minutes, and feels himself a new man, capable of speaking, eat- 


ing, and moving about. This freedom from pain lasts for some — 


hours or days, according to the violence of the pain and the 
amount of morphia that has been injected. When large doses 
of morphia have been taken for a considerable period, the 
patient becomes so habitnated to them that they cannot be 
pretermitted without producing the most tormenting symp- 
toms; in such cases the quantity must be gradually dimin- 
ished ; if done too rapidly, the patient often falls into a condition 
of extreme weakness and great general discomfort, which ean 
only be overcome by the free administration of stimulants. Injec- 
tions of morphia are, of course, contra-indicated in states of great 
debility, in advanced age, hyperemia of the brain, organic dis- 
ease of the heart, ete, 

With the exception of morphia, the other preparations of 
opinm, such as extract of opium, narceine, codeine, narcotine, 
and the like, are but little employed. They may be safely 
neglected. 


Atropine alone of the other narcotics deserves special men- — 
tion. It exerts an anti-nouralgle action similar to that of 


morphia, and may even prove serviceable when this fails, 
According to Anstie, it is particularly useful in glaucomatous 
neuralgia, and in neuralgia of the pelvis. It should, however, 
only be resorted to in cases of necessity, on account of its 
highly poisonous action, which is perceptible sometimes even 
when extremely small doses have been administered. The dose 
for injection ranges from the one one-hundred-and-thirtieth to 





better borne, and is more effective. The other pre- 
‘opium, as well as atropine and the extracts of bella- 
yamus, may also be given internally. 

confidence can be placed in the effects of the exler- 
of narcotic remedies. The inoculation and 
avait of the narcotic alkaloids, which were 
oceasionally practised, are now fallen into complete 
cannot, however, afford to dispense entirely with 
reotic ointments and embrocations in ordinary prac- 

ri eannob be denied that their application is often fol- 

le results. Still, too much, especially in serious 
‘not be expected from them. ‘The salve or lotion, 
are employed, must be rubbed into the painful part of 
over the affected nerve several times a day, or com- 


plasters may be kept applied to the part for 
Of these it will be enough to mention here salves 
morphia, or extract of opium or of belladonna, and 
veratrine (one part to twenty), or aconitia (one part 
which may be rubbed in till pricking sensations in 
r cases, and numbness of skin in the latter, are induced. 
n found a salve effective which contained one part of 
one of watery extract of opium, combined with 
ts of fat. ‘Trousseau recommends as a good palliative 
solution of atropine, one grain to the ounce, to be 
of compresses, or one of double the strength 
d into the parts several times a day. Extract of 
, one part, and four parts of glycerine, and four parts 
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of starch may also be rubbed in and applied on a compress. 
‘These and similar preparations will not infrequently give con- 
siderable relief to the patient. 

Associated with the narcotics, and having a similar action to 
theirs, are the anesthetics, chloroform, Dutch liquid, nitrite of 
amyl, etc. Their action, however, is less permanent and less 
energetic, though in many cases it is sufficiently marked. After 
their absorption into the blood, they act by producing anws f 
thesia of the sensory centres ; when applied locally, by produc: — 
ing anesthesia of the terminations of the nerve, and in part also — 
as rubefacients (derivatives). They may be used, a, in the form 
of inhalations, but in this case they should only be given to an 
extent sufficient to remove the pain, and not to complete uncon- 
sciousness. ‘This may be effected by prolonged but moderate 
inhalation. They are particularly serviceable in alleviating very 
violent paroxysms of pain. They may be used, 6, internally. 
Thos chloroform or ether, in doses of from ten to twenty-five 
drops, may be prescribed in some mucilaginous solution, and 
then serves asa moderately effective palliative. They may also 
be used, ¢, in the form of an enema, in which both ether and chlo- 
roform can be given in doses of from fifteen to twenty minims 
suspended in starch paste. Thus given, they act in a similar man- 
ner, and may be ordered in neuralgia of the sacral plexus, or of 
the pelvic nerves. Lastly, d, they may be prescribed in the form 
of ointment, or liniment, or in such a way that the ether or chlo- 
roform evaporates from the surface, which is best accomplished 
by means of the spray apparatus, or a piece of wool saturated 
with the fluid is placed on the painful parts of the skin, evapor- 
ation being prevented by means of a watch-glass, or other cover, 
All these therapeutical measures are applicable when a change in 
the mode of treatment appears desirable, as, for instance, where 
it is thought best not to continue the use of narcotics for too 
long a time. 

This appears to be the place to make a few observations im 
regard to the use of the hydrate of chloral. Mowever ineffective 
this remedy is in cases of severe neuralgia, its well-marked hyp- 
notie action is very useful in many eases, and for this purpose it 
may be advantagcously combined with small doses of morphia, in 































e, of fifteen grains of chloral to one- 
‘Very recently, cases have been 


neuralgia, 
remedies includes a great variety of 
the effects of which on the states of nutri- 
afford reason for believing that we may, 
ee, expect them to cure neuralgia (alterantia 
means have in part been discovered empirically, 
» demonstrated by experience; they have also in 
uced into the treatment of neuralgia in conse- 
n g or physiological researches, or for 
le from pathological considerations. In many 
they have been adopted on very Insufficient evidence 
ficacy. Experience has not as yet pronounced a final 
upon all of them, but it is certain that many of them 
2 d as inoperative, and at least superfluous, so that 
infinite number may be advantageously reduced to 
at still admit of being employed. 
fluence of these last is undoubted, and has been satis- 
established by the testimony of excellent observers ; 
‘mode of action is for the most part entirely unknown, 
wtainly act by effecting a general improvement of the 
and of the blood-making organs and processes ; others 
influence on the circulation and upon the vessels; 
their modifying directly the molecular relations of the 
others again by effecting changes in the nutrition of 
tissnes, Our ignorance of the precise mode of action 
thas led to a purely empirical application of these 
we are often tempted to rezort to them when the 
groups of remedies have failed or happen to be inap- 


very first rank amongst specific remedies we must 
¢, which acts not only as an anti-periodic remedy in 
f malarial origin, but also as a proper nervine tonic. 
own, a very remarkable influence upon the general 
the body and the tone of the nervous system is 
As Isnard observes, ‘‘arsenic fy a neurosthenle 
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tonic, it increases the nerve force and restores order to its action: 
when disturbed.” It certainly displays a singular curative power 
over many forms of neuralgia, not only in recent cases, and in 
those exhibiting regularly reeurring or periodic attacks, even 
when they are not dependent upon neuralgia, but also in chronic 
cases of purely idiopathic neuralgia which have proved rebellions 
to treatment. It is especially effective in cases where there is a 
general nervous diathesis, and imperfect formation of blood. In 
such cases Fowler's solution may be given in doses of from three 
to ten drops three times a day, in gradually increasing doses, or 
the arsenious acid may be given, dissolved in water, in doses of 
from one-eighth to one-half of a grain per diem, in divided doses. 
In all instances the use of the remedy should be continued fora 
considerable period of time. Recently arsenic has been injected 
hypodermically (Eulenburg), and it must be admitted that this 
method of using the remedy possesses certain advantages, as I 
can myself testify from personal experience, 

Zine has been highly praised, but whether given in the form 
of oxide, or of valerianate, or of sulphate, it must be prescribed 
in large doses. The indications for its exhibition are uncertain. 
Oxide of zine, with extract of hyoseyamus, constitutes the essen- 
tial constituent of Meglin's pills, which were formerly in high 
repute, 

Phosphorus, in doses of from one sixty-fifth to one-eleventh 
ofa grain has been warmly recommended, especially in anemic 
and neursthenic neuralgia. 

Bismuth, nitrate of silver, chloride of barium, chloride of 
gold and sodium, lead, and mercury are recommended by 
many observers, but are seldom effectual in curing the disease, 
Corrosive sublimate is considered to be a valuable remedy in 
chronic rheumatic neuralgiz, 

The preparations of von are of undeniable value in the 
anwmic forms of neuralgia, and, by their blood-making proper- 
tica, falfil an important indication of treatment. Whether they 
uct directly as nervines is very doubtful, and the carbonate of 
iron in particular, which was formerly given in such enormous 
doses, appears to possess no specific action on neuralgia. Anstie, 







T have found it to be of great service, 
tion with small doses of morphia (quinine 


recently recommended it in enormous doses 
to two drachms per diem) in old neuralgis, 
are referable to malaria. 
a is praised by Anstie, whether given internally or 
d cally, and it may be given combined with the 
of iron. 
of Potassium is extremely valuable, especially in 
re it produces an hypnotic effect, Anstie recommends 
neuralgia attacking those who, whilst otherwise in good 
a certain restlessness and irritability of disposi- 
is often the consequence of insufficient gratification 
al passion, as in women condemned to celibacy. As 
large doses are requisite. 
ist also observe in reference to the fodide of potas- 
is useful in so many diseases, that it proves ser- 
in many cases of neuralgia, as in those of ehronie 
character, and in very obstinate idiopathic cases, 
st animal and vegetable remedial means lurpentine 
ly one that enjoys a certain reputation; it constantly 
as a successful remedy, its employment being justi- 
ué seer to be very favorable results. ‘The indications 
very uncertain, but it may be given with advan- 
ronic, apparently hopeless cases, especially of sci- 
often proves of unquestionable value, About fifteen 
minims may be given several times a day, and the 




















assofetida, and castoreum may be tried in cases 


to the several more important groups of anti-neu- 
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ralgic remedies just mentioned, there are still others 
occasionally prescribed with advantage. 
which, as is well known, is a very active sponta 
excitability of the nerves, and in diminishing 





ment in neuralgia, It is, of ‘course, only effective in tho 
where its influence can reach the nerve affected, and, the 
only when the nerves are superficial, And since cold also 
a powerful antiphlogistic and anticongestive influence, it 
advantageously applied in neuralgia occasioned by 
hyperemia, and rheumatic inflammation. Even in neura 
centric origin, the application of cold to the head or back 
perhaps prove serviceable. The modes of application ar 
means of ice bladders, ether spray, irrigation, cold en 
water cure). 

Derivation is an old and well-established remedy in n 
gia. Derivatives were formerly very commonly employed, and 
are still much relied upon by the public; they may be p 
scribed in many cases, since the results of their action are 
exceedingly satisfactory, By the term derivation is unde 
the removal of 2 pathological process or condition of excit: 
in any part of the body, by the artificial establishment of a 
lar process in some more or less distant part. The physiolo 
processes set up by this procedure have been but little im 
gated, and most of the facts regarding them have been 
tained in a purely empirical manner, As derivatives we emplo 
a, strong cutaneons irritation, which effects a change in the 
sory excitation and sensation in other nerves, whilst a powe 
Influence is exerted upon the vaso-motor nerves, causing 
traction or dilatation of the vessels ; 2, measures for prod) 
well-marked hypermmia, by which means the removal of 
tion at the seat of disease is effected, with diversion of the blood 
current to unimportant parts; ¢, measures for producing i 
' mation, and by this means a “derivation” of the original i z 
mation and depletion of the blood-vessels ; 7, measures for exeit- 
ing an abundant secretion, thus leading to depletion of 
circulatory apparatus, the reduction of hypermmia, removal of 
exudation, ete, Most of these derivatives act upon the skin, but 

















































ice in neuralgia. 
and moxa undoubtedly constitute the most 
d, and at the same time the most energetic 
tives. They produce most severe sensory irrita- 
raction can be graduated at will, and leaves no 
it. The results of these applications in neuralgia 
int; the pain is either temporarily or permanently 
are especially to be employed in peripheral nen- 
there are no appreciable anatomical changes. 

cautery, moxa, ete., act in many cases in a very 
wner, namely, as powerful irritants of the cutaneous 
; this is particularly the case with the actual 


to the auricle of the external ear, can only be sup- 
act in this way. It is notorious, however, that such 
(plication not unfrequently relieves, for a time, and sometimes 
on permanently, severe chronic neuralgim, sciatica, for exam- 
® In other cases the actual cautery produces its beneficial 
eeaby the subsequent inflammation and suppuration which it 


the rubefacients in most common use are sinapisms, 
with turpentine, with chloroform, with ointments 
veratria, with camphorated spirits, and with iodine, 
direct application of moistened nitrate of silver, which 
been recommended, and may be used in the slighter 
and idiopathic cases. 

gst the vesicants the ordinary cerate of ecantharides 
the most commonly employed. It has been partien- 
nmended by Valleix, as one of the most important 
eure in all forms of neuralgia, and has proved equally 
the hands of other observers, Its precise mode of 
‘still obscure, though its effects are doubtless princi- 
e, first, to its stimulating influence on the skin, and 
its vesicating power; Anstie indeed maintains that 
a stimulant to the nervous system. The beneficial 
re most marked in recent rheumatic cases, though they 
1 not altogether wanting even in chronic cases. The best 
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place to apply the so-called flying blisters is along the course of 
the diseased nerve. Anstie considers their application over: 
intervertebral foramina, through which the nerves affeeted — 
emerge, to be particularly efficacious. It is only in very ehro- 
nie eases that blisters need be kept open for a long time, and 
they prove of little comparative value in old people, 

The other agents which may properly be mentioned in be 
connection are mezereon, croton oil (used as an 
and suppurating ointments of various kinds, but they are’ fax 
less effective and much more inconvenient than the: blisters. 1 
‘The application and maintenance of issues may be regarded as 
an antiquated method of treatment. 

The filiform douche, acupuncture, the subcutaneous injec- 
tion of common salt and of nitrate of silver, act as powerfal 
local irritants, and may, as such, be applied to the cure of 
neuralgia. 

Lastly, the actual cautery must be regarded as an extremely 
important means in many cases, although the indications for its 
use unfortunately cannot be laid down with much precision. Tt 
may be applied in chronic and obstinate cases, where no severe 
organic disease is discoverable. On the other hand, it is much 
surpassed as a palliative by other remedics, The best means of 
applying it is by drawing lines with it on the skin. 

Derivation by the bowels and kidneys is seldom employed 
in neuralgia, and then only when there are strongly marked 
indications for its use. Asa general rule, it may be said that 
derivative means are best adapted for slight and recent cases, 
especially those of rheumatic and inflammatory origin, and for 
certain idiopathic forms, and that they act most beneficially on 
strong and young patients. 

Baths and water cures constitute additional and important 
remedial measures in the treatment of neuralgia, and all possible 
forms have been tried in severe and obstinate cases. The water 
cures are not only employed to improve the general health (as 
hot baths, ferruginous, saline, and sea-water baths), but they 
are also used for the specific cure of neuralgia. The indiffer- 
ent thermal baths are of the greatest service, on account of their 
calmative action, especially if the temperature be moderate. 

























more prominent ones, we may mention 
Pfiiffers, Ragatz, Wildbad, Gastein, 
‘Leuk. Lastly, the vapor baths, and the 
h (hot air) baths may be mentioned. It is 


in the neuralgim that occur in persons with over- 
systems, in hysterical cases, and in those of 
ete. Baths of a higher temperature are servicea- 
associated with chronic rheumatism, and 

origin (gunshot wounds, cicatricial contrac: 


ipuaroaarea The thermal baths of high mountain 
be recommended for old people with commencing 
, who require general freshening up and strengthening 
system. 
the thermal baths, little remains to be mentioned. 
are oftentimes useful. Ferruginous waters should 
» taken when there are definite indications for their 
Cold water cures and sea-water bathing prove 
in many chronic cases, but should also be taken in 
with special indications. Air cures, residence in 
regions, and the like, as well as whey cures, grape 
» must be preseribed in accordance with the causal 


eand in many cages obviously very rational means 
nt of neuralgia consists in preventing the conduction 
trritation to the brain. This plan can, of 
bats practised where it is possible to interfere with 
ction between the seat of the disease and the brain 
_ The interruption of the conduction in the centripetal 
"be effected— 
compression of the nerves, in which case the compres- 
t be sufficiently energetic and sustained to arrest 
ction, This is a very questionable and dangerous 
ng to the fact that it is very difficult to adjust the 
the exact degree required, The danger of perma- 
g conduction, which is very great in mixed nerves, 


shorten the attack. In most instances it isa matter 
difficulty to apply sufficiently strong pressure, and to m 
act vertically upon the nerve. It can be accomp 
doubt in certain cases where the nerves of the e: 
affected, but certainly not in the majority of cases of di 
the fifth nerve, because the focus of the affection is, a8 a 
situated at a higher point than that at which compression 


that the relief is effected by interrupting the conduction 
nerves; but, in our opinion, it is rather due to the strong 
stimulus produced by the pressure, resembling that pro 
by the violent rubbing of the face, which also causes some 
viation of the pain, Compression is, then, a very inapp 
and in most cases ineffective means of treatment. 

b. By surgical interference, and, above all, by section of 
nerve—neurotomy—or by a resection of a longer or shorter se 
ment of the nerve—neureclomy, These operations—at least 
is the rule—are only applicable in the case of purely se 
nerves, since, if they are performed upon mixed nerves, p 
ses result, which in all cases recover very slowly, and someti 
not at all, Such operations on mixed nerves should there 
only be resorted to under the pressure of the most extreme n 

‘The object of these operations is to inhibit the propagation 
the pathological irritation of the nerves to the brain, and by 
doing to abolish the pain. They are consequently clearly 
cated only in cases of pure peripheral neuralgia, In which a 
tion of the nerve lying between the seat of the neuralgia and 
brain is accessible to the knife. The primary object of 
operation is to abolish the pain, and secondly, it is done in 
hope that during the period of regeneration and re-establishmen 
of the conduction, by the union of the divided ends of the ne1 
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focus of disease may be established, a 
on the well-known peripheric degeneration 


Tesults of the operation may be, it is only 
a that with the restoration of sensibility and the 
two ends of the nerves, the neuralgia recurs, and 
ches its former intensity, and this naturally occurs 
after neurotomy than after neurectomy, a fact 
guide us in deciding which operation to perform. 
occurs, there is no objection to a repetition of 
n, that is, to the excision of the eicatrix; for, if ac- 
| with facility, it is a proceeding to which the patient 
aecedes, to obtain complete relief for many months 
tormenting pains.’ 
and even brilliant results—however difficult it may 
tand them—oecur as a result of neurectomy in cases 
neuralgia is of purely centric origin. The very numer- 
b tions made in this particular branch of surgery by 
eons: of great eminence, as by Nussbaum, Schuh, Patru- 
‘agner, Nélaton, Gross, Podratzki, ete., have established 
doubt that neuralgie of centric origin can be tempo- 
ae by operation, and Bell long ago observed that the 
@ procedure sometimes produced such an alteration in 
of the nervous system that a cure of the neuralgia re- 
. The conviction is thus forced upon the mind that the 
ic stimulus of the operation is the canse—though 
mode it acts is not very obvious—of the disappearance 
e neuralgia, and that, like strong counter-stimulation of 



























bie that in neuralgia of centric origin the nevernl nttacks are induced 
Of alight scnsory stimuli to the periphery, After section of the 
these stimnl! are no longer conducted centripetally, and the immedi- 
Patoxyamsare removed, There either then entirely cease or become: 
peripheral excitations aro agnin transmitted aa a caneoquence of the 
‘the nerve tinue. In these cases neurectomy would therefore consti 

m® Another oaueo of relapse lios, without doubt, in the fact that 
processes in the nerves, for which the operation was originally per+ 
fn the central sogmont, and thus reproduce the former symptoma, 
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the skin, it acts as an energetic nervous alterant, and thus lead 
to at least temporary recovery. The recovery that has 
times been observed in cases of neuralgia after resect 
more or less remote and apparently altogether dissociated 
may be explained on the same view (see those reported by Ni 
baum and Bardeleben), 

In the majority of these cases, however, the pain, sooner 
later, recurs, thus necessitating repetition of the operation 
Higher and still higher points of the nerve, often by very difl 
oult and dangerous operations, as by resection of the upper 
ete., are sought to be reached, and not always with perm 
results. If it is borne in mind that in most instances the ¢ - 
petal action of the resection appears to be the really effective 
part of the proceeding, such large and difficult operations ap- 
pear unjustifiable, and it is probable that repeated sections 
the nerve at the same point would fulfil the same purpose. It 
is only when good evidence exists that the affection really has a 
peripheral seat that such severe operations should be performed. 

The branches of the fifth nerve are almost the only nerve 
upon which these severe operations are performed; though the 
purely sensory cutaneous nerve branches of the extremities may, 
a6 a matter of course, be operated upon in this manner. 
operations should not be undertaken upon the mixed net 
of the extremities without due consideration, In some 
however, as especially in cases of extirpation of neuromata and 
cleatrices, resection cannot be avoided; the greatest possible 
attention should then be paid to secure perfect adaptation and 
reunion of the opposite extremities of the nerve, 

If we consider that in many cases extremely difficult and 
extensive operations are undertaken to attain the desired end, 
and that in some instances fatal results have oceurred ; and if we 
bear in mind the extremely instructive case reported by Wies~ 
ner,’ in which, after repeated severe but futile operations, th 
application of the galvanic current effected the cure of a severe 
ease of tic doulourenx, we cannot avoid arriving at the conclu. 
sion that the serious procedure of neurectomy is onTy e 


























‘Berliner klin. Wochensebrift, 1868, 
















t they should ever have been undertaken tor 
operations are no more effective than simple 
tronks implicated, and as such operations 
with danger to life, they cannot reasonably 
7 in peripheral or central neuralgie, unless 
disease exist, in addition to the neuralgia, 


ir performance. 
is the place to add a few words upon the arrest 
‘blood supply. by operative means, as a remedy 
‘Trousseau endeavored to effect this by section 
compression of the arteries, and obtained bril- 
section of the temporal and occipital arteries 
gla of the head. This small operation might 
frequently done, Nussbaum and Patraban 
tied the carotid artery of the affected side for 

gia, and have effected a radical eure of the 
}@ severe operation as this, and one so dangerous 
of course, only be undertaken in the most des 


has recently introduced another operative pro- 
cure of neuroses, which, however, has not been 
nently repeated to permit any positive state- 
“in regard to ite value. It consists in the 
on of the peripherie nerves implicated in 
Nussbaum removed by this means a 





‘Eehtechrift {. Chirargie, Bd L, 1874 
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painful contracture, with anwsthesia, in the left leg; Gaertner 
likewise, an old painful paralytic muscular contracture 
right arm; and Patruban' cured by the same means a geyere at 
obstinate case of sciatica, The true value of such bold 

ings must be determined by further experience. 


After this enumeration of the means at our disposal for | n 
treatment of neuralgia, afew general observations may be mad 
upon the plan to be adopted in particular eases. These 0 
marks, however, it is obvious, must be very general in ae 
character, 

In every case a carefal examination should be undertake 
to discover the cause of the disease, in order that the treatmen 
may be primarily directed to its removal. The patient desire 
to be freed from his pain as qnickly as possible, and henge it} 
requisite to apply one of the more certain palliative means, th 
rather as the more important of these usually correspond to th 
indicalio morbi; electricity or the subcutancous injection ¢ 
morphia may therefore be at once applied, or a combinatie 
of morphia and quinine prescribed internally. Several of thes 
remedies may be employed coincidently, as galvanization am 
injections. Additional means in properly selected cases ar 
found in derivatives, as especially flying blisters, irritating ay 
plications to the skin, veratria ointment, and the like, or i 
cold, or in the use of baths and dictetic treatment, whic 
must be modified to suit the circumstances of the individus 
case, Where no direct or immediate cause can be discovered 
and where palliatives really only act as such, it becomes neces 
sary to pass from the continnous use of them to the prope 
specifics, and arsenic, zine, bromide of potassium, turpentine 
ete., should be prescribed in accordance with the indication 
for the one or the other, 

The remedies selected shonld of course be employed persist 
ently; but too much stress must not be laid upon this in th 
case of the narcotics, on account of the unpleasant symptom 





* Patrutan, Allgem. Wien. med. Zeit., 1872, No. 43 ot 20g. 





and we may endeavor to produce a favor- 
i¢ whole organism, and especially upon the ner- 
the energetic employment of baths, carefully 
cold-water cure, etc, In each case the particu- 
must determine the proceedings to be adopted. 
ce is the last resource in the worst or most 


ve of means for alleviating the neuralgic paroxysms 
‘left to the tact of the physician. The following 


hs, the slighter derivatives (sinapisms, friction, the 
flesh brush), pressure, attention to the bowels, the 
uction of sweating by enveloping the patient in a 
and then covering him with woollen wraps, the 
tration of chloroform, and the careful hypoder- 
of morphia, which is a remedy of sovereign value, 
that is most to be relied upon in severe eases. 

jer details, with some modifications of the general treat. 
mralgia above Iaid down, will be found in the descrip- 
‘the several forms of neuralgia. 


2. Neuralgia of the Individual Nerves. 


of the Fifth Nerve.—Neuralgia Quinti.—Proso- 
Fothergill's Facial Pain.—Tie Douloureux. 


‘Med. Observations and Inquiries, Vol, V., 1773.—Pyjol, Essni sur lo 
Parle, 1787.—Meglin, Recherch. sur la néve. faciale, Strnesb, 
Beitriige 2u einer kiinft, Monographic «des Gesichtsschinorzea. 
Miter. Annal., 1896.—John Scott, Cases of Tie Doul, and other Forms 
Lond., 1834.—Sehaner, Gesichtascha. aly Symptom, Casper's 
hy -g, Neuralg, norvi V. specimen, Berol., 1840—K. 
Mehrjithr. sorgfilt. Beobachtung Gher den Gesiehteschm. Halle, 

otta, Arch. yCnér,, 1834,— Wiesner, Berl. Klin, Woch., 1868, Nos, 17 
pare further the manuals and toxt-books of Mrmbery, Hasse, 
and others, und the works on cloctro-thurapeution— 











































Valleit, 1.¢., pp. 7-184; Anstic, 1, ¢.; Troussean, Névealg. 6p 
géndr., 1853. 
Schuh, Usher Gesichtencuralg, u, Nervenresection, 1858.—e, Bruns, Dy 
dung der Gesichtsnerven bel Gesichtsschmerz. ‘Tabing., 1859.—Brateel, 
‘Aber 93 Nervenrescctionen, 5 Carotisunterbindungen, ete. yon Prof. 
Daum ausgetihrt Bayr, arzt Mntell., 1863.—A. Wagner, Ueb. nerve 
‘chm. und seine Bshandl. durch Neutectomis, Arch. f. klin. Chir, XL, 
Putruban, Unterb. a. Carotis comm, Woch. d. Gesellach. d. Wien. Acrte, 


General Account of the Discase.—Under the term trig 
neuralgia, or prosopatgia, al those forms of neuralgia are 
cluded which implicate the fifth pair of nerves asa whole, or! 
several sensory branches in particular, and which may ther 
affect the various regions to which it is distributed. The wh 
area supplied by it may be the seat of the neuralgia, though 
in the strictest sense of the word, cannot easily oceur; or p 
ticular branches may only be affected, of which some, as f 
supra-and infraorbital and the mental branches, are more fh 
quently affected ; whilst others, as the lingual, anterior am 
Jar, and recurrent nerves (of the dura mater) are rarely or ne 
affected. With the anatomical knowledge of the present day, 
it need scarcely be said that the facial nerve can never be the 
seat of neuralgia, its frequent apparent participation being due 
exclusively to the intermixture of the sensory fibres of the fife 
(rami communicantes facialis). 

Prosopalgia is one of the forms of neuralgia that is most 
quently met with. It is of daily occurrence in all po 
forms, of which fortunately the most severe are the least 
mon. It is almost invariably limited to one side, though m 
instances of its affecting both sides have been recorded. It do 
not appear that one side of the face is more liable to it than th 
other. 




















Etiology and Pathogenesis. 


A snfficient explanation of the frequent occurrence of proso 
palgia is afforded by the extensive distribution and sabdi 
of the fifth nerve, by the anatomical relations of its bran 
which have to traverse numerous fissures, foramina, and 
in bones, and are consequently exposed to numerous neha cal 











maitre met with only two children under ten years 
eases), that it is much more frequent in middle 
b 38 is very common in moderately advanced ace. 
a of the worst and most incurable cass is 
‘with commencing old aze. Sr appears to exert 

the accounts viven by most authors showing 









Ihere, also. 25 in other forms of neuralgia, hes a 
iam to the period of sexual activity. In women the 


to the disas. Anemis, general die 
dyscrasie. ete., play here the ame part 
‘The advent of senescence. with forty d-zen- 
spd dissmes of the arteries. eems ws be of 
im the cricinatinn of this affeetivn. The 
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predisposing influence of changes of season and temperat 
has not as yet been sufficiently investigated. « 
Amongst the occasional causes of prosopalgia, malarial 
Section is to be particularly noticed. Tt produces typical forms 
of the affection, which are almost exclusively localized in the 
ramus supraorbitalis, and are further characterized by thelr 
endemic or epidemic occurrence in malarial districts, their regu- 
larly periodic course (quotidian, tertian, or other, though rarely 
higher, types), and their easy curability by quinine. The next 
most frequent cause is catching cold, which is easily explained 
by the exposed position that most of the branches of the tri- 
geminal nerves occupy. There can be little doubt that a large 
proportion both of the slighter and the more transient cases, and 
of the obstinate chronic forms of facialgia, are due to catehing 
cold in one form or another, whether from exposure to cold 
draughts of air, or from wet clothes, damp feet, etc., though the 
exact mode in which such causes produce their effects is still 
obseure, 
Wounds and foreiyn bodies are seldom causes of neuralgia 
of the face, A number of cases, however, are on record in 
which the disease has been brought on by injury, or where a 
foreign body, such as a spiculum of glass, fragment of pottery, 
picce of lead, ete., has been discovered on examination, and the 
removal of which has effected the cure of the neuralgia, fl 
Diseases of adjoining organs constitute a very frequent 
cause of neuralgia of the face, and especially of its most se 
vere forms. Diseases of the cranial and facial bones deserve: | 
particular mention in this respect, on account of the intimate 
relations that they bear to the branches of the fifth nerve, 
Thickenings and hyperostoses of these bones, inflammatory en- 
largements of them and periostitis, contraction of the different 
bony canals, caries, sequestra, and exostoses, especially of the 
teeth and their roots, have all been demonstrated to be causes. 
Tn the next place, neoplastic formations of the most diverse) 
kinds and situated in the most various places are apt to pro. — 
duce prosopalgia, if they mechanically injure the trank or 
branches of the fifth, or excite more active disease in them by — 
contiguity. Such effects are particularly likely to occur in 































































base of the skull or in the dura 





in the trunk of the carotid and in its principal 
changes in the nerves and in the brain have not 


tly in portions of nerves removed by resection. 
however, of the pathological conditions observed, 
‘Thus, for example, in the nerves themselves 
branches), the neurilemma has been found by some 
Wagner, Podrazky, and others), to be thickened, 
n reddened ; Laveran and Podrazky report thicken- 
nd connective-tissue degeneration of the Gasserian ganglion 
f the nerve trunks; Romberg found flattening and atro- 

he ganglion and of its branches; while Allan, Norman, 
found small calcareous and inorganic deposits and 
in the nerve sheath, Notwithstanding these ob- 
if must not be passed over without remark, that 
series of cases the most minute examination of v: d 
‘of nerves has failed to discover any morbid conditions, 
‘numerous necropsies have only furnished negative 
Tt may here be stated that it is probable, on clinical 
that both active and passive hyperemia of the nerves 
6 occasionally causes of prosopalgia, thongh it is 
to demonstrate it anatomically. But little evidence 
been obtained that diseases of the brain proper 
prosopalgia, simply by affection of the intracerebral 
from any implication of the intracranial part of the 
\ few cases are on record where tnmors, centres of soft- 
ete., in various parts of the brain have existed 
with neuralgia of the fifth nerve, but these are 
very rare, and those persons who are so ready 
excentric or even a central origin to a large portion 
f prosopalgia, would do well to remember this fact, 
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An important and common cause of neuralgia of the 
exists in the various irritations of peripheral nerves. The ir 
tation may, in the first place, affect the branches of the 
nerve, and may be due to the presence of foreign bodies, such as 
have. been already mentioned above. In the next place, irrita- 
tion of carious teeth may often, though certainly not always, 
be considered as a cause, The great frequency of caries of the 
teeth makes it conceivable that it may be quite an independent 
affection—in those cases in which facialgia is also present—and 
have no relation to that disease. Retarded appearance of the 
wisdom teeth, and false development of the same, may be causes 
of neuralgia of the face. Then, again, diseases of the nasal and 
frontal sinuses may constitute causes of neuralgia of the face, 
and it is very frequently caused by irritation of the eyes, such 
as may be produced by over-exerting them, and by reading in- 
abad or too brilliant light, especially if there happen to be a 
natural predisposition to disease in them. How far this is trae 
with regard to those diseases of the eyes that are not unfre- 
quently complicated with neuralgia, as glaucoma, herpes of the 
conjunctiva, ete., and whether these are not, in some cases, 
sequele and concomitant phenomena of the neuralgia, is still 
not yet satisfactorily determined, and will again be noticed far- 
ther on. 

But trigeminal neuralgia may also proceed from irritation of 
remote nerve territories, Anstie observed two cases, in whieh 
injuries, in one case of the ulnar, in the other, of the occipital — 
nerve, caused neuralgia of the face, and in which the etiological | 
connection between the injury and the neuralgia was, in both 
cases, pretty clearly demonstrable. To this category also belong { 
the cases in which the prosopalgia is referrible to intestinal ir 
ritation (as when worms are present, and there is well-marked 
constipation), and those in which irritation of the generative — 
organs exists, whether owing to functional over-excitation or to | 
Ulerine or oyarian disease, ete. 

Lastly, according to Anstic, excessive psychical activity, 
whether owing to overwork or to care and anxicty, may be re j 
garded as a direct course of prosopalgia. 

In what relations these conditions stand to neuralgia, and 
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2 
ig, therefore, still allowable to employ the 
reflex neuralgia” to distinguish a certain 





- Synptomatology. 


pal featares of prosopalgia are typical of those 
affections generally, and, in fact, it constitutes the 
which the classical descriptions of neuralgic dis- 
their paroxysms are for the most part drawn, Its 
clers have, therefore, been already deserbed in 
g section. It presents, however, some modifica- 
owing to the anatomical distribution of the nerve 
eation of certain twigs and branches, and partly to 
ical relations of this particular nerve. 
de of the disease it is common to find the 
iedplaining of feelings of pressure and tension, of 
8, itching, and formication, Jasting for hours or days 
hat side of the face which is threatened with the attack ; 
st in other instances there are flying pains in the teeth, 
peral malaise, shivering, and the like, In rare cases an 
is perceived proceeding from different parts of the 
regularly ushering in the several paroxysms. Some- 
, the attacks come on suddenly, and without any 
Symptoms. 
& the parorysm the pain usually increases in inten- 
ha pitch as to beggar description. The severest 
pain that can be experienced ary felt, and the pa- 
ble of finding words that will describe the depth 
ery he is enduring. In the slighter cases moder: 
is felt, which is in a few instances continu- 
b the whole region affected, the steady uninter. 
g interrupted now und again by lightning-like 














































strokes; but in most caseg the attacks consist of a sur 
of tearing and boring pains, felt now in this region 
in that. The worst cases are characterized by the oce 
lancinating and lightning-like pains of the most severe 
radiating through the patient with fearful vehemence, 
on sometimes with, and sometimes without, obvious cause, 
leading him to use the most hyperbolical expressions in re 
to the pain, and, as though driven to desperation, he makes 
most extraordinary grimaces, and adopts all kinds of expedi 
to relieve the pain. After a few moments the pain ehe 
often only to reappear with similar characters in some off 
place. These lancinating pains are frequently located in 
bones, and the patient is unable to express their intensity | 
sufficiently vivid terms. He states that it is as if he were stro 
by lightning, as if a knife were run into him, or he were pet 
trated by a red-hot wire, or as if all the bones of his face 
being torn asunder. Coincidently with this, various vaso-motor 
and motorial phenomena accompany the disease in the face, an d 
will be immediately described. The patient resorts to all f 
of expedients to mitigate his sufferings; one, for example, 
press a handkerchief firmly against the affected half of the fae 
or will compress certain painful points with all his might; and 
another will rub the skin of his face until he rubs it off, and 
makes a sore place; whilst yet another will set or grind his: 
teeth, or press his head firmly against some hard body, Speech 
is temporarily suppressed. The face assumes the expression 
of the most intense suffering and despair, and the patient is for 
a litde while entirely subjugated by the pain. Tn most instanees: 
the paroxysms are short, and leave behind either no further 
inconvenience beyond exhaustion, or only a dull feeling of pain, 
which, as compared with the pain of the paroxysm, is easily 
borne, 
‘The frequency with which the paroxysms recur varies at dif- 
ferent times, and with the particular case. They increase or — 
diminish in frequency with the changes of the seasons of the: 
year, and their recurrence is associnted with different conditions: 
of the bodily health, and is affected by all circumstances that 
exert a depressing influence upon, or that improve the general 
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e is sufficient to bring on an attack, and 
encounters such influences almost with terror, 

hey are certain to induce a paroxysm. Thus 
ed that a slight draught of air, touching the 
or shaving, speaking, chewing, sneezing, a 
loud sound, any mental excitation, the entrance 
or of the physician into the room, induces an 
becomes obvious that the patient’s general health 

















of intermission, painful rasta may ne demon- 
; various places in the course of the branches of the 
osition of which in the several forms will be hereafter 
given. It may, however, be remarked that the 
waaire, so strongly dwelt upon by Troussean, may 
discovered in many cases of facial neuralgia, asa point 
sensitive to pressure over the spinous processes of the 
id third cervical vertebrie, or over the external occipital 


no other form of neuralgia are the concomitant nervous 
so numerous and diverse as in this, which results 
intimate connections that exist between the fifth and 
other nerves of the body. 
the concomitant sensory phenomena the radiation 
an important part. But few cases are in fact met 
at the height of the paroxysm, an extension of 
not take place, affecting either the branches of the 
re itself, or the occipital nerves, or those of some other 
) remote nerve region. Irradiated pain is thus sometimes 
n the neck and shoulders, in the mammary gland, in the 
nerves, and even in the extremities. 
saffected part there is also not unfrequently a fooling of 
of slight numbness and furriness, This may even 
‘T have myself seen in one case, to the teeth, gums, 
ding half of the tongue. is a conden Is often 
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(anwsthesia or hyperwsthesia), and the rule laid down by _ 
nagel holds good, that hyperssthesia for the most part o 
in recent, anesthesia chiefly in chronic, cases of neuralgia of 
face. I have, however, met with well-marked ane 
quite recent cases, and I have occasionally, though manatee 
served an entire absence of all demonstrable disturbance of 
sibility. 

A high degree of anesthesia occurs frequently in 
organic disease of the fifth nerve coincidently with neu: 
it (anesthesia dolorosa), and has then a far deeper sig 

Ina few very rare cases disturbances of the organs Sf 
celal sense have been observed. Notta mentions one or two ¢: 
of amblyopia and amaurosis which seemed to be referrible to 
neuralgia of the face, and which disappeared with its cessati 
Disorders of the sense of hearing, oceurting as concomil 
symptoms of prosopalgia, are somewhat more doubtful, alth 
the innervation of the musculus tensor tympani by the branch 
of the fifth nerve have rendered it an event of possible oce 
rence. Disturbances of the gustatory sense, which might resull 
from the implication of the chorda tympani, are seldom men- 
tioned. Photophobia, however, must not be omitted as a not 
unfrequent phenomenon of neuralgia of the upper branch of ie 
nerve. 

Amongst the concomitant motor phenomena convulsive con= 
tractions of various muscles chiefly attract attention. The most 
common of these affections are undoubtedly reflex contractions 
in the muscles supplied by the facial nerve, sometimes appear 
ing in the form of blepharospasm, sometimes as simple con- 
tractions of the muscles at the angle of the mouth, at others ag 
® distortion of the muscles of the face, or lastly as true conval. 
sive tic. A case considered to be one of facial spasm was 
recently sent to me, which, on closer investigation, proved to be 
one of tic doulourenx. Spasmodic contraction of the maseles of 
mastication is of rare occurrence, yet both tonic and elonie 
spasms have been observed in them. These must not be mis- 
taken for the energetic voluntary contractions that are made 
with the object of rendering the jaws immovable or that simply 
constitute an expression of pain. Paralysis of the muscles of 
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oceurs, and only in cases where some 
the motor as well as the sensory por- 

odie movements of the tongue, such a5 
it in the month, occurring in very severe 

ens. 

odie irritations rarely extend to the muscles 
generally, yet Sinclair Holden has recorded a 
) general tonic convulsions occurred during the 
sterical patients, the neuralgic paroxysms are 
‘starting-points of general hysterical convulsions. + 
the paralytic phenomens described here and there 
g in the museles of the eye (mydriasis, ptosis, and 
us), ‘and their relation to neuralgia, no posi- 
‘ments can be madé in the present state of our knowl- 
‘it is probable that they are only accidental complica~ 
only co-effects of the same canse, 
disturbances are of very common occurrence. 
‘pallor of the face, which is often present for a 
La at the commencement of tho attack, is usually re- 
r ‘a degree of redness that may become very remark- 
th face assuming an intensely ruddy, and often bright or 

d appearance, with slight donghy swelling, The red- 
over such portions of the mucous membrines 
and it especially affects the conjunctiva, which 
a high degree of hypermmia, that may even 
s . Hyperwmia of the nasal cavity of the affected 
of the corresponding half of the buccal mucous mem- 
been observed. Visible perspiration of the affected 
face has also been noticed in a few cases. Lastly, 
tion of the carotids, and also of the facial and tem- 
may be observed during the attack, 
enables us to explain why secretory disturbances 
non in neuralgia of the fifth nerve, since it has shown 
indirect dependence of various secretions upon the 
netivity of the fifth nerve, By far the most frequent 
es is augmented lachrymal secretion. This, 
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with the marked hyperemia of the conjunctiva, is on 
most common phenomena accompanying nenralgia of 
and second divisions of the nerve, and admits of very easy 
nation, since experimental researches have shown that both 
Jachrymal and orbital nerves contain secretory nerves f 
lachrymal gland, irritation of which causes a flow of tears 
enstein, Wolferz), and that irritation of the sensory branches 
the first and second divisions of the fifth also increases by re 
excitation the secretion of tears. Tnereased salivary sceretion is 
somewhat less frequently observed ; the patients describe it 
rapid accumulation of a saltish fluid in the mouth. This 
tom is easily explained by the fact that the salivary se 
can be increased, through reflex action, by irritation of the 
nerve. On the other hand, it is still undetermined whether 
secretory filaments (Rami linguales), which run from the 
branch of the fifth to the submaxillary and sublingual g 
belong originally to this branch or to the chorda f; 
Still more rarely an augmented secretion from the nasal muco 
membrane is observed. This is of a watery, mucous charac 
(rarely mingled with blood), and should not be confounded 
the discharge from the nose, which is due to the excessive seer 
tion of tears. The researches of Vulpian, showing that irrits 
of one spheno-palatine ganglion causes increased secretion 
the nasal mucous membrane of the same side, afford a sn 
explanation of this pathological phenomenon. 
























account of neuralgia, are most frequently found in just these 
very cases of prosopalgla, Amongst these are swelling L 
hypertrophy of the face, partly owing to a@dema or actual h 
pertrophy of the skin, partly to the abnormal growth of 
subcutaneous fatty tissue, and partly to hypertrophy of t 
facial bones, and is most frequent in chronic and obstin 
eases. The changes in the hair that have been already 
scribed, such as roughness and bristling, periodic or persi 
whiteness, and falling-off or excessive growth, are most fn 
quently met with, by far, in cases of neuralgia of tho face. 
Tn the next place, various inflammatory conditions of the 







































» affected nerve, which may be collectively 

herpes zoster. Zoster ophthalmicus or 
of distribution of the first division, is 
‘the conjunctiva and cornea are not un- 
d; but I have seen herpes labialis in neural- 
and third divisions of the nerve. Erysipelas 
the nerve affected is of much rarer occurrence, 
usually disappears in the course of a few days. 
‘subacute inflammation of the periosteum and 
membranes in the neighborhood of the painful 
causing well-marked swelling. Lastly, the tro- 
of the eye, which are occasionally observed in 
the first branch of the fifth, are of great impor- 
rh their relations to neuralgia have not been quite 
Herpes conjunctive has undoubtedly 
as zoster of the skin, The neuropara- 
mia, now and then observed, is ulso, no donbt, 
the trophic fibres of the fifth, the existence of 
n 60 much doubted by physiologists. Asa rule, 
only occurs when the lesion of the fifth nerve is 
far the statements of Anstie, that iritis frequently 
as & consequence of neuralgia, and that glaucoma sim- 
cases depends upon neuralgia, are correct, must 
d by further observations, especially by the ophithal- 


ders are more common in prosopalgia than in 
orm of neuralgia, though it is extraordinary with 

nper many invalids endure their severe sufferings. 
t 3, however, melancholia, extreme excitability, 
ewith life are liable to be produced, and in some 
patients have pot an end to their troubles by 


ees of the general health are only observed In very 
‘The dyspepsia and sleeplessness produced by the 
apt to cause impairment of nutrition, which 
S-to exhaustion and marasmus. In neuralgia 
the successive stages of shivering, heat, 
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and sweating have been observed to accompany the a 










berg). 
Varieties of Neuralgia of the Face.—It is not in all 
that the whole of the fifth nerve is affected with neuralgi 
more commonly it has its seat chietly or exclusively in 
ticular branches. Various forms of it thus admit of 
described, 7 c 
Neuralgia of the First Branch of the Fifth Nerve (2 
ralgia Ophthalmica) may affect the whole region of distributi 
of this nerve or that only of some particular branch. In ae 
dance with this the pain may extend from the forehead to 
vertex and temples, into the upper eyelid, to the mot of 
nose, and downwards as far as the tip, and through the 
moidal twig even into the anterior part of the nasal « 
The eye may itself become, through the ciliary nerves, the 6 
of violent neuralgic pains (ciliary neuralgia). No obset 
appear to be on record in regard to the participation of the n 
vus recurrens ophthalmicus (which is distributed to the dura 
mater and to the tentorium cerebelli) in neuralgia of the fin 
division of the fifth nerve, The several branches of the op 
mic nerve may all occasionally become affected by neuralgia, b 
the supraorbital is by far the most liable, and we then have b 
us the well-known neuralgia supraorbitatis, the characterist 
features of which are pain in the forehead, spreading into the 
per eyelid and to the root of the nose, hyperemia of the con 
tiva, lachrymation, ete. In almost all instances there isa 
marked painful point at the foramen supraorbitale. This is per 
haps the most frequently observed of all painful points, bub th 
nerve is often very tender to the touch throughout its whole 
Less common painful points are met with in the upper 
(palpebral point), on the nose, at the point where the eth 
nerve emerges from the nasal cartilage (nasal point), at the in 
angle of the eye corresponding to the supratrochlear nerve, 
the tuberosity of the parietal bone (parietal point) ls 
eye itself is often very sensitive to the touch. Su 
neuralgia is the form which most frequently rennet 
exposure to cold; it is, moreover, the almost exclusive 
of malarial neuralgia. The concomitant phenomena are us 


































‘/~r. 
Second Division of the Fifth Nerve (Neu- 
Waris) affects the region of distribution of the 
ie fifth nerve, and the pain may be situated 
eyelid, in the lateral portion of the nose and 
gin of the nervus infraorbitalis), in the zygo- 
‘anterior temporal region (neuralgia of the ner- 
seu subcutaneas male), in the upper row of teeth 
he nervi alveolares superiores), and lastly, in the 
and the gums (affecting the sphenopalatine nerve, 
3). I entertain no doubt that the nervus re- 
(like the recurrens inframaxillaris of 
division) is oceasionally implicated in the neuralgic 
for a patient told me distinctly that during the attacks 
need a deep-seated boring pain ‘‘quite in the inside 
head.” Anstie also mentions, under the term “brain 
,"* some cases of a similar nature. 
it the branches of the second division of the fifth, the 
e nerve {3 the one that is most rarely affected with 
; patients seldom complain of pain in the gums or 
‘The orbital nerve (Henle) is rather more liable to 
with isolated neuralgia, the seat of the pain in this 
easily localized, But the infraorbital nerve is by far 
ently implicated (neuralgia infraorbitalis), and 
jie pain is localized in the cheek, upper lip, 
of teeth, and neighborhood of the zygomatic arch, 
severe forms of facial neuralgia, if limited to one 
very commonly seated in the infraorbital nerve, 
yy, perhaps, be explained by the length of its course 
row, bony canal. 
painful point in this form of neuralgia is the 
nt over the infraorbital foramen; the next one is 
at the point of emergence of the nervus suben- 
and less frequent painful points have been demon- 
the upper lip (labial point), in the gums, or at va- 
the alveolar process of the upper jaw. During 




































ally during the intermissions. 
Dr. Gross! describes n special form of neuralgia, which bao its seat f 
Jess remains of the alveolar processes, especially of the upper jaw, of old 
presents no features distinguishing it from the ordinary forms of tie 
excopt the locality. Gross entertains no doubt that the more abundant 
‘omoous tiasuo in tho toothless alveolar processes compresses and irritates the 
traversing them, and thus occasions the neuralgia. In accordance with # 
states that he us in many instances effected a permanent cure by resect 
alyoolar process, 


Neuralgia of the Third Division of the Fifth Nerve (D 
ralgia Inframaziilaris).—This has its seat in the whole 
extensive region of distribution of the third branch of the fifth 
pair, and the pain may consequently occur in the region of ¢) 
lower jaw and of the lower row of teeth, in the chin 
alveolaris inferior and nervus mentalis), in the tongue and 
cous membrane of the oral cavity (nervus lingualis), in the e 
(nervus buceinatorius and nervus communicans factalis), in 
temporal region, anterior part of the auricle of the ear, 
external auditory meatus (nervus auriculo-temporalis, 
meatus auditorii externi, and nervi auriculares anteriores). Uy 
the whole, isolated neuralgie of the third division of the fif 
pair are not of frequent occurrence, though there are inst 
in which the neuralgia extends over the greater part of | 
above-named branches. The lingualis is the least often Inve 
of all the branches, though it is still sometimes attacked, 
numerous instances have been recorded in which it has been 
only branch affected (neuralgia lingualis). Neuralgia of 
auriculo-temporal branch is more common, either as one of 
symptoms of a general neuralgia of the third division of the fi 
or as an isolated neuralgia, instances of which have come 
my own observation. In the latter case the localization of | 
pain in the temporal region and ear is characteristic of the: 
ease, The most frequent seat of the neuralgia is in the 
alveolaris inferior, in which case the pain affects the lower t 
the lips and the chin, 



















































‘ American Journ, of Med Sciences, July, 1870, 


‘ * 





= 


lip, at the side of the tongue, and on 
the lower jaw—are inconstant and diffi- 

n. The concomitant symptoms are less 
thes of neuralgia; the unilateral fur on the 
e increased salivary secretion are noticeable, but 
should be paid to any disorders of the mobility 
‘of mastication and of the tongue, because conclu- 
to the seat and nature of the existing patholo- 
ean often be drawn from them. 


apt to distinguish between the various forms of 
‘the face, from a clinical standpoint, can be carried 
esent time only ina very incomplete manner, The 
‘the older physicians to distinguish various forms of 
tie,’” **scrofulous,”’ “hysterical,” “ organic,’ ‘inflam- 
‘habitual,’ “ sympathetic,’ and other nenralgie 
other by the characters of the pain and the grouping 
toms, must be regarded as practically useless, 
the attempt of Benedict’ to distinguish two great 
‘neuralgie of the face (as well as of all other neural- 
ring essentially from each other in their symptoms, 
and treatment, does not at present rest upon a 
scientific basis. In the first group Benedict includes 
8 the paroxysms of which (both in increasing and 
intensity) assume a more continuous type; whilst 
d group he includes those the paroxysms of which are 
of momentary attacks; this second group, he 
alts from reflex excitation of the vasa nervorum. 
‘view, however, has a more satisfactory foundation 
e seriously discussed. 
all, the eases which belong to the second group, and 
Benedict especially claims the name of tie dowloureuz, 





Le — * Benedict, Auseig. d. Aorste in Wien, 1871, No. 5. 
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are identical with those that have been rendered class 
‘Trousseau' under the term ‘epileptiform neuralgia,’ and. 
must not here be omitted. Without subscribing to the) 
their specific nature maintained by the great French elin 
may be admitted that the cases of this kind exhibit great sim 
ity in their characters, and many well-marked features in eo 
mon, in the clinical phenomena presented, and that they 
easily recognizable. These are the cases, for the most 
extremely obstinate prosopalgia, which last for many years, 
are the cause of indescribable suffering to the patienta, 
which have been the objects of many vivid descriptions of fac 
pain. Pains of the most violent and lightning-like nature occ 
succeeding each other with the greatest rapidity for a 
seconds or minutes, and then vanishing with equal sudde 
in many cases they are accompanied by remarkable and 
mimetic reflex convulsions, These paroxysms, which are 
posed of a succession of momentary attacks, may follow 
other in quick succession for a period of hours, days, or ever 
weeks; then follows a respite and the attacks disappear for 
days, weeks, or years ; relapses taking place with almost unfaik 
ing certainty. The malady is intensified by everything that de 
bilitates or depresses the general health. The first appearat 
of the disease usually takes place during advanced age, and 
often in its worst form. Such may be considered to be 
prominent features of the disease, while its details may be filled 
in from the preceding account of neuralgia of the face. 
This form of neuralgia of the face is, for the most part, 
garded as being of centric origin, though the view is not 
ciently supported by the results of post-mortem examinations 
be fairly established. In favor of it, to some extent, sre the e 
cumstances that this form of neuralgia occurs frequently in fi 
ilies in which there is a decided proclivity to psychoses (Anstie), 
that it occurs coincidently with epilepsy (Troussenu), and that i it 
is frequently associated with a high degree of nervous exeits 
ity and with strongly marked psychical activity (A. Enlenbm 





































' Trouseeaw, Archives ginGrales, Janvier, 1853 ; media. Klinik, Deatech v. Colma 
Band IE, 1888. 
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d that it is frequently lim- 
and that it passes, without 
tion, into the slighter and ordi- 
face. As long, therefore, as no 
din regard to the seat and ana- 
we can only consider the tic 
the most severe form of facial neu- 
us ciroumstances, as either advanced 
neuropathic diathesis, or anomalies of 
peculiar intensity and obstinacy. No 
d on this account be raised to the sugges- 
that it should be regarded as a constitu 
gia in opposition to the slighter and more 






























of this form is, moreover, not so absolutely bad 
10 never observed an instance of complete re- 
ains. With the remedial means of the present day 
it is practicable—and even Trousseau succeeded 
ing this—to free the patients, in many cases, for a 
period, from their pains. 
é of neuralgia of the fifth may vary considerably. 
presents a well-marked periodic character, the par- 
on regularly at certain hours of the day or night, 
ive diminution of the attacks till complete re- 
Much more frequently, however, no periodic 
observable, The attacks take place irregularly, a 
them occurring at certain times and upon definite 
‘then intervals of variable length, which are sometimes 
weeks, months, and even years. This depends 
on the causes of the disease, the constitution of the 
circumstances, etc. The course of the affection 
and regular in severe cases of true tic doulon- 
accurate calculations can be made of the peri 
increase in the severity of the attacks, and of the sub- 
ger or shorter intermission, and it is only in the very 
that these intervals become shorter and ultimately 
altogether, 
statement can be made in regard to dhe duration 


































of the disease. In some instances it-has been known to las 
a few hours only,' whilst in others it has persisted for 






affect the patient for the remainder of his life. 
The terminations of the disease depend in great part 
nature of the cause, on conditions which are in great x 
unknown to us. Recovery undoubtedly occurs in the m 
of cases, especially in the rheumatic, hysteric, and an c 
forms, and in those arising from malaria. The assumption 
@ chronic or habitual character is to be anticipated when # 
is a well-marked neuropathic predisposition, and when the 
tient is placed under unfavorable circumstances in regard to 
nutrition, or suffers from degeneration of the vessels, or wi 


rule, incurable when it is a result of severe organic misebief, 
in those forms which may be placed in the category of epilep 
form neuralgia. Death may result either from the prim 
organic lesion or from the general debility and exhaustion, want 
of sleep, insuflicient food, ete., which the neuralgia produce 
More accidental terminations are anwsthesia of the fifth, 
choly and other mental disturbances, cerebral apoplexy, ete. 
The diagnosis of trigeminal neuralgia presents no partie 
difficulties if attention be paid to the general characters of th 
neuralgie. It will thus rest upon the seat and distribution of 
the pain, its characters and paroxysmal occurrence, the 
ence of painful points and of the various concomitant 
toms, ete. Mistakes, however, may still be made, and erts 
exist ; rade then it PmIAY, le confounded with toothache, 


the tooth or teeth being carious or very sensitive to mech 
shock, or to cold. Toothache, however, it must be rem 
may pass into nenralgia. It may also be mistaken for i 
mation of the periostenm of the facial bones, or of the membray 
lining the antrum and frontal sinuses, from which again it is dis- 
tinguished by the kind of pain, its seat, the degree of sensibilit 





‘Fuller even records a case which consisted of ouly a single paroxysm that 
‘ten minutos, 
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faction, etc. ; for hysterical clavus, 
being limited to one spot, from which 
liate, and by the existence of other hys- 
+ for headache arising from anemia or 
liarity of the pain being that it has no 
itis deep-seated, dull, and tensive, and does 
paroxysms; for migraine, in which case the 
‘seated in the skull, and does not correspond 
| branch of nerve, but is pulsating, and ac- 
th vomiting and a high degree of irritability, ete. 
care and attention no mistake in diagnosis of thix 


‘Of the seat of the neuralgia is of great import- 
i especially the determination of its peripheral or 
; but unfortunately the present state of our knowl- 
us to accomplish this only in the minority of cases. 
seat may be inferred, with some amount of prob- 
from the limitation of the pain to a definite branch of 
the presence of some evident peripheric cause, from 
possibility of cutting short the attack by remedies applied 
ie periphery, from the presence of painful points during 
ntervals between the paroxysms, etc. In favor of its cen- 
‘origin are the lancinating character of the pain, and its 
ization in the bones; the widely distributed reflex con- 
fons; general hyperesthesia and well-marked mental irri- 
ity; the dependence of the pains upon the mimetic move- 
ts; absence of painful points in the intervals between the 
tks; disturbances in other cerebral nerves. None of these 
joters can, however, be absolutely relied upon, for the de- 
ination of the point in question, but the diagnosis may be 
} with a certain degree of assurance by giving due weight 
(the facts of the case. 

hese remarks apply with still greater force to the question 
gone the cause of the disease—which is a matte 
reeminent importance, Tt is unnecessary to repeat hy 
te points which have an important bearing upon the causes 
flee of the face, and which every physician will natur- 
to mind in each individual case; it is enough to say 
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that correct conclusions can only be formed on this very. 
ant practical point by an extremely careful and complete: 
tigation, and by a calm estimate of all the known facts. — 

The prognosis must be founded essentially on the cause 
the disease ; where none is discoverable, the prognosis should 
given with caution, because even apparently slight cases: 
times prove unexpectedly obstinate, and destroy the hope 
recovery by frequent relapses. Malaria, rheumatic conditi 
amemia, caries of the teeth, and other peripheric stimuli, 
low of a favorable prognosis being given; and a neu 
diathesis, advanced age, cachectic conditions of the body, ae, 
generation of the tissues, severe organic diseases, central lesi 
etc., lead to an unfavorable prognosis. Habitual, or so 
constitutional neuralgize are particularly hopeless; as a 
they only undergo temporary improvement. On the other 
hand, asa rule, a quick recovery may be anticipated in recent 
cases coming on with moderate severity, and especially if pre- 
senting a periodic character. 













































Treatment. 


The treatment of prosopalgia only too frequently presents 
extraordinary difficulties, taxing the knowledge and patience of | 
the physician to the utmost, and in spite of all efforts giving an — 
uneatisfactory result, The treatment must be conducted on the 
broad principles already inculeated in regard to neuralgia gener- 
ally, and in the remarks that will now be made but few points 
will be discussed at somewhat greater length, while the majority 
will only be briefly alluded to. 

Not unfrequently the causal indications can be fulfilled. Qui-— 
nine is highly snecessful in supraorbital neuralgia, when due to- 
malarial infection ; energetic antiphlogistic measures should be 
adopted in neuritis, osteitis, or periostitis; in cases of rheumatic 
origin, diaphoresis, rapid derivation, and the internal adminis 
tration of colehicum and opium should be prescribed. The 
removal of foreign bodies, cicatrices, tumors, and neuromata, is 
often attended with brilliant success, Special attention should 
be paid to the extraction of carious teeth, which, though often 





‘Tt is not allowable to extract sound teeth 
they ache during the neuralgie paroxysm. In 
of peripheral organs, or of other nerve regions, 
ds of treatment must be adopted. Par- 
n should be paid to the general health, and 
ci and the various dyscrasim, as well as the 
should be as far as possible im- 
This must be done on general principles modified by 
nees of the particular case, The knowledge of 
i here comes into play, and the proper 
tion of the various tonic, alterative, and other methods 
ure, the choice of appropriate baths, cold-water cures, 
ete. is of the greatest value, 
Fiano reeeny gained a conspicuous position in the 
of neuralgia, Cases are on record in which sue- 
been obtained by its means, although the most severe 
proceedings had been previously adopted without effect 
sner);, and it may fairly be said that it is essentially owing 
t of electrical methods of treatment that the prog- 
Erene tie douloureux is no longer so hopeless as Trous- 
ep itto be. Both kinds of electricity are useful. 
eurrent cannot well be applied to the face in the 
the electric brash or the electric moxa, on account 
irritation and intense pain which they produce, 
y peepee nenlicd, as M. Meyer recommends, to the neck; 
on made by Eisenmann may be practised, na 
by powerful cutaneous faradization of the exter- 
obtain the same results as by cauterization of the 
on with moist electrodes seems likely to prove 
the poles being applied to the especially pain- 
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ful points and near the nerve-trunks. In one of my own eases 
a faradic current of this kind, passed through the head 
of the ear, with “swelling” currents, after Prommhold’s 
tions, proved more effective even than galvanization. As a 
eral rule, however, treatment with the galvanic current is 
preferable to that with the faradic current, and gives much more 
favorable results. Good results have been obtained from the 
most various methods of applying the currents. In the t 
ment of peripheric neuralgiw of isolated superficial nerves, 
as the auriculo-temporal, frontal, inferior alveolar, ete., 
electrodes may be placed over the nerve, and a desce 
stabile' current passed throngh it. The endeavor may be mad 
to obtain a similar action upon the deeper-seated nerves, such 
the infra-orbital, lingual, etc., by placing the anode on the ne 
or behind the ear, and the cathode over the point of emergence 
of the affected nerve. In the polar method the anode is to be 
placed upon the specially painful pointe, and held stationary 
there, whilst the cathode rests against the back of the neck o 
on any other indifferent part of the body. In order to exert an 
action on the main divisions of the nerve at the base of the eran-— 
jum, and after their emergence through the foramina of the — 
sphenoid bone, it is advantageous to conduct the eurrent trans. 
versely through the skull at the appropriate points, the anode 
being placed on the painful side. In the more severe cases 
I have found a polar action of the anode at these points, 
with a pretty strong stabile current, at first increasing and 
then decreasing in intensity, particularly useful. Benedict 
recommends that in severe cases galvanic currents should be 
passed longitudinally and transversely through the skull and 
along the sympathetic nerve, and T believe T have sometimes 
seen good results from this method of treatment. 

It is the problem of electro.therapeutical research to ren- 
der indications for the employment of these various methods 



























































} The terms “‘stabile” and '*Iabilo"* (stabiler and labiler, Strom) have reference, 
to the character of the current, but to the manner in which the electrodes are bh 
If both clectrodes are kept still, the current is stabilo; if one or both ke made to all 
cover the skin, the current is labile, —Transiator's Nate. 


At present this is not possible; but 

t methods of gulvanization should be 

forms of prosopalgia, according to their 

it as we are at present, in the majority of 

n of the seate and of the causes of the neural- 
d to employ the several methods in an em- 
especially in the more severe cases to try 
‘the other, in order to discover which is the most 
@ results obtained in the slighter and more recent 
as in some of the chronic idiopathic forms, are 

ery striking. In the more severe cases, though in 
}a certain amount of alleviation may be effected, 
recovery is seldom obtained, But it is Just in these 
we must endeavor by perseverance and the adoption 
modifications in the treatment to attain the wished- 
Great experience and skill in the technical manipula- 
is of electro-therapeutic means are of course indispensable, 
{ for further details we must refer to treatises on electro- 


tics. 

heard to the administration of narcotics, the principles 
| down in speaking of the general methods of treatment in 
respects hold good here; but care must be taken not to con- 
e the use of them in too lange and active doses, since it is 
for the patient subsequently to give up their use, Tt is 
this account advantageous to vary the narcotic employed and 
rescribe in succession, or alternately, opium, morphia, lauda- 
1, stramonium, hyoscyamus, and belladonna. The chief 
tndence, however, must always be placed on the opiates, 
re on morphia. Under the pressure of cirenm- 
ees narcotics have been prescribed in innumerable methods ; 
advantageous of these Is the hypodermic injection, 

th, especially in neuralgia of the face, should be used with 
possible precaution. The injection should but rarely be 
© into the skin of the face, because it is very painful, often 
€s a mark, and frequently leads to inflammation. The best 
ts are the temporal region, and the side of the neck below 
ear, When the pain is well marked and very strictly local- 
. the injection may, however, be made into the forehead or 
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skin of the cheek. Such injections often effect a cure in slighter 
cases ; but for the more severe cases they only constitute a 
ative means that in general gradually loses its efficacy, and 
requires to be administered in doses that are injurious to the 
system, and even then fail to produce the desired effect. The 
injection of other narcotics is not followed by any special ad- 
vantage, though perhaps atropine may be tried, which is recom- 
mended by Anstie in the supraorbital neuralgie accompanying 
glaucoma. 

The internal administration of narcotics is not very advisable, 
though there are many cases in which it cannot be dispensed — 
with. ‘The plan adopted by Trousseau, and regarded by him as 
the only effective palliative treatment of epileptiform neuralgia, 
namely, by incredibly large doses of opiates, deserves particular 
mention, Trousseau begins with three grains of morphia, opium, 
or extract of opium per diem, and rapidly increases the dose, if 
no unpleasant symptoms are produced (and these rarely occur 
in this affection), until the pain is alleviated—in some cases to as 
much as adrachm of morphia(!), or two or three drachms of 
opium in the course of the day (!). He reports the ease of a 
patient who took daily from four to five drachms of opium, and 
yet suffered from none of the toxic effects of the drug, whilst | 
he experienced very decided relief from his tormenting pain. 
By this plan of treatment Trousscau at least effects this, that 
the attacks in such cases become less frequent and violent, and 
that they may even intermit for some weeks or months. He 
expressly calls attention to the fact that the opium nmst be 
given in darge doses, and that the limits beyond which we should 
not go cannot be determined beforehand. As improvement pro- 
ceeds, intolerance of the remedy becomes established, and the 
doses must be reduced. Many persons, however, are unable to 
take the larger doses, 

Belladonna, hyoscyamus, stramonium, etc., may likewise be 
tried in increasing doses, and occasionally prove useful. The 
introduction of narcotics by the nose, in the form of watery solu- 
tion or of powders, may also be mentioned, and has been shown 
to exert a favorable palliative action, especially in supraorbital — 


neuralgia, 
| & a 








‘may be rubbed in, and atropine fomenta- 
applied, may be recommended (see see- 




















es employed in the mode already described not 
re serviceable. In particular the inhalation of 
external applications (as a pledget of cot- 
with chloroform and inserted into the 


upon the painful spot) are recognized remedies 
t of facial pain. : 
" frequently Tequisite in cases of facial neuralgia to 
and the remarks made in the general part are 
In the milder periodic, or almost periodic 
they have not a malarial origin, quinine is usually 
give it freely in combination with morphia in recent 
pathic or rheumatic supraorbital neuralgia, and for 
with good results, Arsenic, on the other hand, is 
vign remedy for the more severe cases. In these, when 
in patients who have a constitutional predisposition to 
it is often so decidedly useful that it deserves to be 
and again. The ordinary amount may be given, or 
rather more, without fear of unpleasant results, as three, 
it, or ten drops of Fowler's solution several times a day, 
acid in doses of from one-sixth to one-third of a 


yer, chloride of gold and sodium, etc. Lecointe has ob- 
@ good effects from the use of chamomile (continued for 
e). Pfaff and others praise the internal administration 
ne, and others recommend corrosive sublimate, car- 
fron and iodide of potassium, 
is derived, as a rule, from the employment of 
Vesicants are best applied on the neck, or behind 
‘arious irritating and stimulating salves have been 
the face. The suggestion that the skin, over the 
ts, should be cauterized with nitrate of silver, has 





diluted water of ammonia, and the like, are energetic 
etimulation, which have for the most part only a transient effey 
and are less active than the electrical brush. The actual cau 






the same time the most effective of these counter-irritants, ha 
likewise been tried. 

Cold is but rarely useful; in general the patient is un 
to bear its application, and prefers warm coverings and 
tices, Tn some cases, however, of peripheric, and especially © 
neuritic neuralgia, cold applications prove extremely serviceable. 
Pressure way be tried without fear in cases of trigeminal neural. 
gia, since the nerves thus pressed upon are purely sensory 
the arrest of conduction of which is not followed by any ill re- 
sults. Energetic pressure may, therefore, always be made upon 
the nerve affected, or upon the painful points, to see whether 
it affords relief, and in some cases no doubt it will prove to be — 
of value. 

Good results can only be expected from baths when there is _ 
some definite indication for their use, Sea-water bathing, ther- 
mal baths, and cold-water enres are often followed by brilliant 
results, but often, too, prove useless, or even produce an ex-— 
acerbation of the disease. 

Lastly, there is no form of neuralgia in which operafiee pro- 
ceedings are so frequently indicated, and have been so fre 
quently performed, as in prosopalgia. The discussions raised 
by surgeons in regard to the value, the indications, and the 
methods of performing neurotomy and neurectomy, refer almost 
exclusively to the fifth nerve, It is certain that in many eases: 
of trigeminal neuralgia there are very definite indications for 
the operation, and that the majority of these operations are 
relatively free from danger, and, with the improved methods of — 
modern science, have little effect upon the general health; and 
that the operation is beneficial to the patient himself is shown 
by mmerous examples in which repeated operations have been, 
undergone, and the surgeon even entreated to still farther and 
bolder proceedings. The misery of such patients must have — 
been witnessed to render it intelligible how earnestly they desire 
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" severe, should be undertaken which 
r terns relief from their sufferings, 
ms to be indicated, a, when the neuralgic 
appear to have a peripheral origin, 
cured ; 4, when with doubtful, or even 
rigin, the severity of the diseasn is so great as to 
r all other means have been tried, a severe operation, 
at the operation has afforded relief in many cases, 
ll known to be of centric origin, has given mate. 
0 ) this indication. It is obvious that the more 
of “epileptiform neuralgia” are those which especi- 
this category, and it is in these that the operation 
i drequently, performed. 
Before any operation is undertaken, it is of course necessary 
as accurately as possible the particular nerves that 
affected, and in this point of view it is especially important 
s accurately the directions in which the pains are 
and to ascertain exactly how high up in the course of 
nerve the affection is located, since it is obviously of great 
yortance to operate above this point; naturally also the ope 
or will choose in each case the least dangerous, as well as 
‘most certain plan of operation. In cases where the diag- 
fs is uncertain, and the result of the proposed operation 
(btfal, it may perhaps be well in the first instance to prac- 
@ slight operation (ex. gr., subcutaneous neurotomy), and 
62 the pain return, to resort to more severe measures 
thas the excision of as long a portion of the nerve trunk as 
neurectomy), This must, however, be left to the dis- 
nof the surgeon. Full details in regard to all these points, 
indications for the performance of the operation, the subse- 
At phenomena, and the after-trentment will all be found in 
excellent article of A. Wagner.’ We cannot here discuss 
details of the various operations, They have become extra- 
perfected of late years. Resections have been per- 
ed upon every conceivable and almost inaccessible nerve— 
ie depth of the orbit, and in the pterygoid fossa as far back 





























4A, Wagner, Archiv £ \din. Chiruxgic, Band XI. 































as to the foramen rotandum—and even resections of the 
and lower jaws have not deterred operators from reaching 
nerves affected. The infraorbital nerve is the one upon w 
operations are most frequently performed, but for special 
on these points the reader must refer to works on general a 
operative surgery. 

The results that have been obtained are, upon the 
satisfactory, A report upon 135 cases, by A. Wagner, 
the number of total failures to be 9; of deaths, 6; of re 
after a few days, 1; after the lapse of some months, 32; 
the lapse of some years (up to 3), 20; of relapses not reappear- 
ing for some months, 18 ; not for some years, 25, The duration — 
of the result obtained was not given in 24 cases, If it be consid- 
ered that all these were extremely severe and obstinate, 
some were doubtful cases, we shall probably agree with Wagner, 
when he observes that neurectomy in prosopalgia stands on a 
scientific basis, and is of high practical value. r 

Tn regard to the propriety of performing the operation 
tying the carotid, recommended and practised by warn 
and Patruban, as a means of effecting a radical cure of neuralg 
of the fifth pair, we are not at present in a position to make any — 
positive statement. The results that have been already obtained 
are, however, so favorable, that the operation is well worthy 
further trial. As, however, no precise indications can be g 
as to when it should be done, we can only turn to it as a I: 
resource in cases where the constant pain experienced by th 
patient justifies an energetic though somewhat dangerous pro- 
ceeding. 4 

In regard to the appropriate regiminal treatment in fac! 
neuralgia, there is nothing to add to what has been e 
given in the general part. As the trigeminus, in consequence of 
its numerous physiological relations, is capable of being excited 
and influenced in the most various manner, both by phy 
and psychical influences, attention should be paid to the re 
of all circumstances that may call forth or increase the intensity 
of the paroxysms. In particular, all physical or intellectual 
over-exertion, and generally everything likely to exert a depress 
ing influence on the constitution should be avoided, and a tem-— 

















is often requisite. The diet 
» directed in accordance with the cir- 
each ease, and with the hints and re- 








cit\—Falleir, loc. cit, pp. 125-294, Kulenburg, Haste, loc, elt — 
de méd., Tome XII, 1836.—Peter, Névralyies dinphmgmatiques, 
de médecine, 1872, Tome XVII.—Fulot, N6vralgie du Phre- 





















méL, 1868, 
ae the whole rare neuralgia has its seat in the region 
(ich the sensory fibres of the four upper cervical nerves are 
The following nerves may consequently be impli- 
disease; 1, The nerous occipitalis major, which 
from the deeper tissues, just beneath the skin, between 
toid process and the spine of the second cervical verte- 
‘sends branches to the occipital region, and forward 
‘as the vertex. 2. The nerous occipitalis minor, which 
‘ributed over the side of the back part of the head as far as 
. 8. The nervous aurteularis magnus, which sends 
| es and skin over the mastoid process and 
igland. 4, The nerous subcutancus colli inferior.which is 
juted over the whole anterior region of the neck, extending 
as to the region beneath the chin, and on the side 
as to the cheek. Tastly, 5. The neroi supraclaviculares, 
of which ramify throughout the clavicular region, 
thoracie region, and the lower part of the neck. 
is form of neuralgia the pain may consequently be wide- 
u affecting the whole posterior region of the head, 
9 the vertex and ear, the skin of the neck generally, 
as the clavicle, and as far upward as the 
anastomosis takes place with the subeutanenus colli 


or, & branch of the facial nerve). It is the nervus oce 
‘VOL. XI—9 
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pitalis major, however, which is most frequently affected (ne 
raigia occipitalis). The occipitalis minor and anricularis mag- 
nus are less liable to become affected, and the implication of 
the subeutaneus colli and of the supraclavicular nerves is but 
rarely mentioned. | 
In regard to the etiology of this form of neuralgia little is’ 
known. The predisposing causes are the same as in neuralgia 
generally. Itis frequently attributable to hysteria and anamia. 
Among the exciting causes exposure lo cold is probably one 
of the most frequent, and the occurrence of the neuralgia is_ 
often very positively referred to a cold draught of air upon the 
neck, to getting wet, and the like. In a few instances the die 
ease appears to have been due to an injury of some kind. Dis- 
ease of the upper cervical vertebra is both a very common and 
a very serious cause of the affection, The disease of the verte 
bree, leading to occipital neuralgia, may consist in rheumatic 
or syphilitic periostitis, in caries, or in tumors of all kinds- 
{and here I might state, that T have seen a well-marked case 
consequent upon the development of an osteoma, growing from 
the upper cervical vertebre). Diseases of the cervical lymphatic 
glands, and in one case aneurism of the vertebral artery, have, 
been observed as causes. Lastly, itis not improbable that dis 
eases of the central nervous system (cervical portion of the spi- 
nal cord and brain) may occasionally exhibit as one of their 
symptoms an occipital neuralgia. | 
Symploms,—The attack is usually unilateral, but not unfre- 
quently occurs on both sides. The pain may be exceedingly 
severe, and is commonly described as tearing and boring, and 
not unfrequently as distinetly lancinating. It usually extends 
from the side and upper part of the neck upwards to the vertex, — 
and even to the frontal region; more rarely it runs up to and- 
behind the ear, or forwards towards the cheek, or towards the 
anterior region of the neck, sending out twinges towards the 
chin and over the lower Jaw; or lastly, it may extend down 
wards over the clavicles, and backwards to the scapular region. 
The paroxysmal character of the pain is in general well marked, 
and the paroxysms may become as intense as those of prosopal- 
gia, and may vary considerably in duration, During the inters 
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e either entirely free from pain, or experi- 


‘movements, und especially by turning the head, 
‘mastication, sneezing, ete. The fixed manner in’ 
(atieg ete hctta Win Wot during tho attacks ia very. char- 
iristic, as he dreads every movement; but when the attacks 
ed off he is again able to move his head freely. 
i points are often demonstrable in this form of nen- 
frequently at the point of emergence of the nervus 
Bales about halfway between the mastoid process 
) spinous processes of the upper cervical vertebrie (oceipt- 
joint). The track of the nerve itself over the ocelput fs often 
(ful, as are also a point over the parietal eminence (the parie- 
joint) and the spinous processes of the upper cervical verte- 
3 but such points can rarely be demonstrated in the course 
he trunks of the remaining nerves that are implicated, nor 
ear, nor over the clavicle, 
‘he pain in this form of neuralgia is rarely limited to any 
ial nerve region, but, on the contrary, radiates widely, most 
tently affecting the brows and temples, and the checks; 
‘us branches of the brachial plexus and of the intercostal 
*s become painful, and this leads to this form of neural- 
ing mistaken for other forms, and especially for neuralgia 
te fifth pair. 
he ordinary disturbances of sensibility may now and then 
oserved ; hypermsthesia of the skin in the occipital region, 
xample, has been reported, in which the was tender 
@ touch. I have myself observed slight anwsthesia over the 
2 region of distribution of both occipital nerves and of the 
alaris magnus, connected with a subjective sensation of 
iness. During the paroxysms, conoulsive phenomena not 
quently occur in the cervical muscles, such as cramps and 
ts in them, and often a tonic contraction, which, however, 
hetimes induced by the patient himself for thw purpose of 
ng his head in a fixed easieion: Contractions rarely 0 
» facial muscles. Little is known in regard to vasomotor 
rophie disturbances. Anstie mentions enlargement of the 
hatic glands as a consequence of this form of neuralgia, L 























have observed frequent vomiting and extreme emaciation 
very severe case of the disease, which is otherwise deserving 
being briefly reported. 


On the 8th of October, 1862, a pensant boy, mt. 15, named Gosswin Heiler, 
Drought, in an oxtrome state of emaciation and debility, to the clinic of P 
Friedreich, The anamaesis, which the boy—reduced to a perfect 
‘with tolerable clearness, indicates a duration of two or three years for the 
with rough treatment on tho part of the xtop-parenta, and bad snd t 
nourishment. ‘The uttacks have gradually become more frequent and violent, 
tho general nutrition of the body, in consequence of tho associated vomit 
constantly poorer. The patient complains of extremoly violent pain in the nee 
and occiput, extending into the bek, and occurring in paroxysms, which are alws 
accompanied by vomiting. During the attacks there is great sensitivencss of the 
skin over the wecond corvical vertebra and also over some of the dorsal 
Movements of the head made during the attacks cause the most toga 
whilst wt other times the head can be moved freely without in 
Tho patient usually lies bent in bed, as if in a state of opisthotonos, and can neftl 
stand nor walk, nor oven sit up in bed without assistance, All food is rejected | 
vomiting. The emaclution and weakness are almost inconceivable ‘Phe i 
lectual faculties are unaffected, and no other anomalies are present. There are 
eymptoms of discase of the central organs, After the application of cold, 
finiments, etc., had becr: employed without effect, morphia 
doses of one-terelfth, incrensing to one-sixth of a grain, with surprisingly 
improvement, In the course of a few days the pain hnd entirely disappeared, 
vomiting coased, and the appetite and the power of locomotion retumed. 
patient recovered by degrees completely, so that he undertook w place as = 
seuger. His weight on the 2d December, when considerable improvement: 
already taken place, was fifty-six pounds, and on the 99d of April it was sex 
four pounda. No recurrence of the neuralgia ocourred. 

























The course of cervico-occipilal neuralgia is in general 
than that of prosopalgia, but here also many severe and 
able cases are met with, which resemble epileptiform nen 
In both instances this depends on the canses, and any con 
tion of details would only lead to repetition. The same may be 
said in regard to the duration and terminations of this form 
neuralgia. 

The diagnosis is usually made with facility, and any cor 
fusion of it with rheumatic torticollis (or muscular rheumat 
with fixed pain, not rising Into paroxysms nor undergoing 





‘dificult, and a careful examination 
both externally and by way of the 
be undertaken. The long-recognized 
diseases of the vertebree the patient, when 
supports the occiput with the hands, is to be 


osis must be deduced from the causes, and from 
we Tae on general principles, of all the con- 


is in most cases snecessfal; in severe organic 
ema, palliative treatment is our only resource. In 
eases cutaneous irritants are commonly prescribed. 
61 are often highly successful, as are also the 
je brash and the moxa, and transcurrent cauterization ; 
er cases may be cured by embrocations with veratria oint- 
‘ora mixture of five parts of turpentine and one of croton 
Cocal depletion is seldom employed. The action of the 
tic current, applied according to the usual methods, is 
ont in recent rheumatic cases, and often also in chronic 
of the same nature. Lastly, an exceedingly good pualli- 
and not unfrequently curative means, is to be found in the 
‘ancons injection of morphia. Specific and general treat- 
nust be based on general principles. In desperate cases, 
sily practised resection of the affected nerve trunks may 
1, though itis usually ineffective, since the proper seat of 
ease is not accessible, 

ler the term neuralgia diaphragmatica Peter has re- 
deseribed a form of neuralgia which has its seat in the 
! nerve, and is of very frequent occurrence; perhaps, 
it is one of the most common nenralgie affections.’ The 
(nerve is generally considered to be purely motor, but its 
if origin from several branches of the cervical plexus 
it highly probable that it contains sensory fibres. Peter 





‘Monvpellier méd., 1805; Virwhow and Hirsch Jabresverisht) has altouly 
‘the mame affection, of which he himself had expericnced eoveral attack», 
‘name of * neuralgia of the phrenic.” 
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regards it as 1 mixed nerve, and anatomists, as Henle, for exam~ 
ple,‘ are satisfied that it contains sensory fibres. Physiological 
evidence on this point has yet to be supplied, however favorable 
to it the observations and explanations of Peter may appear. 
Neuralgia of the phrenic (which may be advantageously 
termed phrenic neuralgia, in accordance with the usual term 
nology of these affections), is characterized by the occurrence of 
acute pain at the lower and especially the anterior part of the 
thorax, along the line of attachment of the diaphragm; also 
by pain in a line corresponding to the course of the phrenic 
through the chest ; lastly, by pain at the point where the nerve 
arises from the cervical plexus and descends over the scalenus 
anticns. Pain is also oceasionally experienced in the shoulder, 
neck, and lower jaw, i.¢., in the region of the cervical plexus, 
and radiating into the upper extremity, and especially down the 
inner side of the upper arm. The pain in the shoulder is so con- 
stant and so characteristic, that irs ocenrrence, coincidently with 
pain at the base of the thorax, immediately arouses the suspicion 
of phrenic neuralgia. Careful examination demonstrates the ex- 
istence of a number of painful points, namely, 1, the spinous 
processes of the upper cervical vertebrix, especially from the seo- 
ond to the fifth, and less frequently to the sixth ; 2, the phrenic 
nerve itself, 2s it pursues its course along the supraclavienlar 
fossa ; 3, the line of attachment of the diaphragm, especially an- 
teriorly between the seventh and tenth ribs, and more rarely 
posteriorly ; and lastly, 4, a point over the cartilage of the 
third rib, the significance of which, however, is not quite obvious. 
‘The pain is more or less continnous, but yet presents exacer- 
bations rising into paroxysms. which are often of a lancinat- 
ing character, the continnity of the pain being in part perhaps 
explained by the unceasing movement of the diaphragm. ‘The 
neuralgia is almost always accompanied by impeded resptration 
(through impairment of the activity of the diaphragm), and henee 
exertion, sneezing, coughing, ete., are all rendered difficult and 
painful, Muscular debility and tremblings are not unfrequently 
present in the arm. Other concomitant phenomena mentioned 

















' Henle, Nerveulebre, p, 472. 
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angina pectoris, and the like) do not 
as such, but to the lesions complicat- 










, With whom it is a consequence of exposure to cold, 
more commonly a concomitant of some other dis- 
‘ially of angina pectoris, and of cardiac and vascular 
Basedow's disease, enlargement of the spleen and hepatic 
a Peter is inclined to refer a part of the ordinary or 
pains occurring in these affections to neuralgic 
of the phrenic, and supports his view by the histories 
(amerous cases, Phrenic neuralgia especially affects the left 
‘The diagnosis of this form of neuralgia from other diseases 
ompanied by similar phenomena, as diaphragmatic pleurisy, 
carditis, gastralgia, pure angina pectoris, ete., does not pre- 
| extmordinary difficulties, providing careful attention be 
the particular symptoms in both forms of disease. 
the treatment must be that usnally pursued in neuralgia. 
© has employed eupping-glasses, vesicants, and subeutane: 
Jnjection of morphia. In most cases the thing of chief 
oe is to treat the fundamental disease. 


APPENDIX, 


Headache,—Cephalalgia.—Cephalea, 


¥, Tract, de cephalalyis. Vienn., 1825— Weatherheul, on Headache, translated 
¥ Pfeiffer. Leipzig, 1896.— Wilkinson King, on the Seat of Headache, Lond, 
fod. Gaz., Dec. 27, 1844.—Patrick J. Murphy, on Meadache and ite Varictics, 
fncet, 1854, February and March.—Sienebing, on Chronic ani Periodical 
tadacho, Med. Times and Gazette, 1954, Aug. 12, 19, 20—Wohn Add. 
(acne, on Headache, Med. Times, 1858, Morch-May.—Zebert, Handbuch 
& Allgemeine Pathologie, 1865, p. 528—Hasie, loc. cit, p. 20.—A. Kulen- 
fy, Zam Pathologic des Sympathicus, Berlin. klin. Wochensch., 187, No. 
}— Benedict, Nervenpathologie und Electro-Therapic, 1874, p. 185, 


sureely any symptom of disease of the nervous system is so 
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frequently met with in practice as “headache,” and there are 
few that are susceptible of so many and varied interpretations. 
Headache occurs more or less constantly, though often only as a 
deceptive symptom, not only in nervous diseases, but in almost 
every other form of disease, as in fever, in disturbances of the 
digestive organs, and in the most diverse inflammations of the 
head and adjoining parts. It is not intended here to give 
complete treatise upon headache, since, as Eisenmann has ob- 
served, it would be easy to fill an octavo volume of goodly size 
with matters pertaining to this subject, but only to make a 
few brief observations on those forms of headache which in com- 
mon parlance are ordinarily designated as more or less purely 
“nervous,” and which cannot be included in the ordinary cate- 
gory of neuralgia and the other well-known forms of disease. 

And those forms of headache may first be briefly alluded to, 
which do not properly form the subject of these remarks. The 
most prominent of these is that caused by erternal neuralgia of 
the sensory nerves. We have already pointed out in our account 
of trigeminal and occipital neuralgia how this is to be recognized, 
as, for instance, by the localization of the pain, the painful 
points, and the concomitant phenomena. 

An affection that is frequently included in the category of 
nervous headaches is Aemicrania (migraine). Well-marked cases 
of this neurosis are easily recognized by the paroxysmal periodic 
occurrence of pain on one side of the head, malaise and vomiting, 
by hyperiesthesia of the organs of special sense, and by their 
relation to the catamenia and to errors of diet, ete.. for details 
respecting which the reader is referred to the chapter on hemi- 
eran Many cases obviously belong to this category, which, 
however, do not present all the features of a well-marked attack 
for example, the pains felt by many women on 

of the lead, which set in with general feelings 
> on the carotids, 
als. and not unfrequently alternate with 
-rvation, continued for 

correct diagnosis of 




















some time, ¢ Sous to mw 
these cases. 


Headache. asain, is one uf tie most constant symptoms in 





e seein cf tse head on stooping and 
accompanied by a fecling of light-headedness 
is associated with delirium. The diag- 
must be ey. based upon the rise of temperature 
affections, The precise cause of 
fever has not been very satisfac- 
no doubt occur in which besides the 
other circumstances concur in producing headache. 
adache is an almost constant symptom in adZ inflammatory 
dcerative processes, and in cases of neoplastic formations 
$ place in the skull and adjoining tissues, and in the dés- 
¥ te higher organs of special sense ; and in these eases it 
appear to bo caused partly by mechanical and partly by 
irritation of the nerves, and partly alco to be due 
To this category belong the headaches that occur 

of the frontal and sphenoidal sinuses ; in inflammatory 
ms of the skin, of the fascia of the occipito-frontalis, and 
periosteum of the cranial bones ; in syphilitic diseases of 
all; in caries of the petrous portion of the temporal bone ; 
of the base of the erunium; in Jestons of the eye and 
ee. headaches are often held to be of a purely ner- 
ature if the primary disease develope slowly and without 
by any marked symptom. 
he, lastly, is a very important symptom in every form 
¢ of the brain and of its membranes. It isa common 
constant concomitant of all such affections. 
a very intense, deep-seated, boring, and throb- 
It may be either continuous or paroxysmal in character, 
5 in d by movements, by blows on the skull, ete. Its 
is often first recognized only after other symp- 
Teston have made their appearance: as delirium, 
g, partial paralysis, anesthesia or cramps, gen- 
0 etc., for details respecting which the reader 
ca = the other volumes on nervous diseases. 
wee soup of cases still remain in which no anatomical 
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eanse of the pain can be shown to exist, and in which we: 
compelled to admit the presence of abnormal conditions of ex 
tation of sensory nerves ramifying on or in the head; these: 
the cases which may with some propriety be included under the 
head of “nervous cephalalgia,” Tn these cases the pain may 
vary considerably in character, and may be described as tensive, 
tearing, boring, pulsating, and the like. The patient feels as ifa 
red-hot nail were being thrust into his head, as it the head 
splitting open, or as if it were being violently squeezed. Al 
shaking of the head, stooping, straining as at stool, unusual e3 
ertion, quick movements of the eyes, strong impressions of ligh 
or sound, reading, work, augment the intensity of the p 

whilst it is not bronght on nor increased by palpation or by 
tapping upon the head. 

The patients often describe very exactly the seat of the pain 
It is most commonly situated in the forehead, temporal region, 
ocelput; but it is frequently stated to be internal and dee 
seated, as at the bottom of the orbit, in the internal ear, at the 
base or in the bones of the ekull. It is sometimes unilateral, 
sometimes bilateral, sometimes fixed, sometimes wandering ; 
one case it will be diffused over the whole skull, whilst 
another it will be limited to one small spot (Clavus). 

A great variety of symptoms accompany this form of head 
ache: a feeling of light-headedness and emptiness, of beating 
within the head, musew before the eyes, singing in the e 
fainting, occasionally delirium or slight unconsciousness, convu 
sions and cramps of certain muscles, slowness of pulse, gen 
malaise and vomiting, and not unfrequently anesthesia, formic 
tion, ete. In addition, symptoms of the primary disease 
also discoverable. 

The duration of the pain is also extremely variable. Tt mi 
last for hours, days, and even years, or at least may recur 
and again during that period with longer or shorter interm ; 
(habitual headache). It may remain of moderate intensity, or 
rise to such intensity as to almost drive the patient to despen 
tion. 

Physiology affords little aid in determining the set " 
nerves in whieh the irritation is seated. Experiments upon 
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lapaitinnedl did. due mater to be highly 
her ascribes a very low degree of sensibility 
ho experimented on the human subject, 
at slightly sensitive to mechanical stimuli. The 
of experiments seem to show that the pia mater 
Reneseey sensitive, and the same may be said in regard to 
teater part of the substance of the hemispheres. When 
olow pushed his needles deep into the substance of the 
‘al tissue, pain was only experienced in the neck after 
td been pushed in to about the depth of the great ganglia 
base of the brain. 
eare unable, again, from physiological considerations, to 
n why headache should be experienced when the intra- 
| disease is sitnated in so many different parts of the 
ww of its membranes ; we must either admit that the tissues, 
under ordinary circumstances are insensible or are only 
ed with a low degree of sensibility, become sensitive under 
ogieal conditions, and give rise to pain; or we may imag 
tin diseased states the influence of pressure and irritation 
6 to considerable distances, involving tissues that are sen- 
The dura mater may undoubtedly be included amongst 
‘nsitive structures, since it receives sensory branches from 
jeminus'and vagus; perhaps also the nerves of the choroid 
, which Benedict * has recently described, are of a sensory 
and may be answerable for the “jntornal’’ headache 
nes complained of. To what special locality, ho r 
uld refer these “‘ nervous”? headaches, is still undecided, 
can only offer gnesses at the truth. 
fous forms of nervous headache may be distinguished in 
on with their pathogenesis ; these will here be briefly 







‘mic Headache. —This usually affects equally the temples 
yw, and frequently also the vertex, extending along th 








elng, i Beards Archives of Electrology and Neurology, New York, 1874, 
Wick, Vicchow’s Archie, Band 50 
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sagittal suture, and is dull and tensive in character, and 
very violent. It is alleviated by the recumbent position, 
in bed, ete., and is rendered worse by long maintenance of 

erect position. It is accompanied by dizziness, a disposition 
faint, general pallor, palpitation of the heart, dyspnoa, 
dialgic and dysmenorrhaic disturbances, and is frequently 
with in chlorotic patients, and in all anmmic patients, espec! 
in women. 

Headache from Active Hyperamia (congestion) usually affects 
the whole head, is often accompanicd by throbbing, and 
sensations of pressure and weight in the head, agitation, 
hyperesthesia, and illusions of the organs of special sense ; 
eyes and face are suffused, and there is strong pulsation in the 
carotids. Eulenburg has described, under the term cep r 
2aso-motoria, violent pain in the brow and temple, which fs _ 
accompanied by a sense of pressure and tightness in the head, 
and by heat and redness of the face and ears, and which may 
come on in regular paroxysms. I haye myself seen a case of 
this kind in which violent pain at the crown of the head, and 
fainting, were coincident with intense redness and heat of the 
brow and vertex. 

Under the name of toxic headaches we may include those 
caused by the entrance of certain poisons into the system, or by” 
infection with certain products and germs of disease, The best 
example of this is found in the headache following aleoholie 
intoxication, which causes, in the morning after free libations, a 
feeling of painful pressure and weight, which appears to be 
chiefly localized at the base of the brain and in the deeper parts of 
the eyes, From the well-known relations of chronic alcoholism 
to the diseases of the dura mater, there is some reason in refer — 
ring this form of headache to the sensory nerve fibres of the 
dura mater. Chronic lead polsoning also often causes cepha- 
lea; polsoning with narcotics, with carbon vapor, sulphuretted: 
hydrogen, ete., frequently leaves behind a long-enduring head- 
ache. In many persons, exposure to bad air, and to the air of 
overcrowded rooms produces headache ; violent headache, again, 
is a common symptom in uremic intoxication. It is, perhaps, 
justifiable to apply the term infectious headache to that form 
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in the muscles of the head and in th- fascis 
muscle; it is generally beliered to be 


) muscle,” in which he effected a cure by mak- 
m crucial incision over the whole craniam. 

fry obscure form of headache is that denominated +ym- 
headache, which may supervene upon divass of all 
} peripheral organs, and ix not readily explained. Ir is 
n attendant upon diseases of the digestive organs 
dn gastric catarrh, headache from the presence of 
intestinal canal, from hemorrhoids, ete.) and of the 
(headache from Onanism, s-xnal exerses and 
the uterns and ovaries) 

isa form of headache. which T shall take the 
-neurasthenic headache, in which the pain is 

















| * Pmernier, Lecons war ts Sypbilia. Parin 1573, p 701 
— F Mettawer, Boston Med. Soarmal, Jaly, 1370. 
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of a heavy, dull, oppressive, and deep-seated character, se 
ly impairing mental activity and often increasing to the he 
of migraine. It oceurs in those who are depressed by 
mental or bodily exertion, night watching, anxiety, great 
citement and sorrow, sexual excesses, etc., and whose ner 
vous systems present manifold indications of diminished 
tance to excitation. This is a tolerably frequent and 
harassing form of the disease, 

Tn addition, we not unfrequently meet with very puzzling 
eases, in which literally no cause can be discavered for the e 
tremely violent and peesenting pain so etter experienced. In 






























young waiter, T observed that there was a spot about the size of 
a shilling on the right side of the skull, in which pain recurre 
with frightful violence every evening. It was increased by pres- 
sure, by stooping, and by movement; but I was unable to dis 
cover any cause for it. The fascia of the occipito-frontalis was 
tender to the touch, but not swollen or red; the nerves dis: 
tributed to it were not painful, and he had not suffered from 
any syphilitte affection, The pain in this case was relieved by 
the stabile application of the anode of the galvanic current 
on three occasions. In two other cases I observed violent and 
persistent frontal headache, with reflex wrinkling of the brow, 
without being able to discover any cause of the affection, or t 
afford any relief by means of the various remedies which T 
prescribed. Every busy practitioner must frequently have such: 
cases fall under his observation. 

The diagnosis of the several forms of headache may be 
deduced from the foregoing account, and from a consideratio 
of all the concomitant circumstances of the case. The exa - 
tion should be carefully directed to the external tissues of the 
head, and to the behavior of the peripheral nerves, the senso 
organs, and the functions of the brain. The skull should b 
percussed, the breath held, and an effort at straining m 
the state of the circulatory and digestive organs should be inv 
tigated, and the existence or absence of any hereditary pred 
position or toxic influences ascertained, Particular atten 
should be paid to the more obstinate forms of headache, whieh 


















res much intelligence and tact on the 

often calls forth all his resources. In 
be directed to the primary or constitu- 
hence the remedies in common use against 


many cases, However, remedial measures must also be 
bed for the headache itself. The number of remedies 
been recommended for this purpose is of course very 
° ‘of these we shall here only mention the following: cold 
form of wet compresses, ice bottles, etc., which is most 
tate in the treatment of the congestive, and the majority 
‘oxie forms, but may also prove serviceable in hysterical 
ed states. Tt may be applied also in the form of cold to 
cold foot-baths, cold bandages to the calves of the 
deold hip-baths. Narcotics have been tried in all their 
mt they do not prove very effective, and it is not easy 
own any definite indications for their use. 
reader may refer to what has aiready been stated in 
z of the neuralgi. A dose of morphia in a cup of 
often proves very serviceable, and relief may be 
( by placing a little pad of cotton-wool molstened with 
rm upon, or by rubbing veratria ointment into, the 


vatives in various forms may be tried, such as flying or 
fing blisters on the neck or behind the vars, sinapisms, 
tions with ointments that will produce a crop of pus- 
© the painful spot, moxir, and even tie actual eautery 5 
instances leeches may be applied to the temple, or neck, 
anus. 
ttetty is a very valuable remedy in these cases, and may 
im full accordance with the rules already laid down in 
‘the neuralgie, The transmission of the galvanic 
the head from before backwards, and from side 
the sympathetic nerve. is of the highest value, 
this the stabile application of the anode to the skull 
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or other painful part. Iam able, from personal 
fully to corroborate the statements of Benedict and others, as 
the extremely favorable effects obtained from the application 
the ‘electric hand,” that is to say, from faradizing the head by 
means of the moistened hand of the physician, which consti- 
tates one electrode. The current should be weak, and may 
applied for a period of from two to five minutes. The ‘general 
faradization” of Messrs. Beard and Rockwell also frequent 
appears to act well, especially in hysteria, neurasthenia, and 
allied conditions. 

When spasm of the vessels is believed to be present, nitrite 
of amyl may be tried, If, on the contrary, it is believed 
there is paralysis, the ergot of rye may be prescribed. Enlen- 
burg has obtained excellent results from ergot prescribed in 
doses of from nine to fourteen grains per diem in his cases of 
cephalwea vaso-motoria. 

Tron, quinine, arsenic, iodide and bromide of potassium may 
all occasionally be employed, and I strongly recommend a com- 
bination of quinine, in doses of one and a half grains, with three 
fourths of a grain of powdered digitalis, taken every m 
for a considerable period. I only mention nitrate of silver, with 
or without sal ammoniac, because it has been highly approved 
of. Troussean recommends the application of hot sand-bags, at 
a temperature of from 104° to 122° F., to the head, for half 
three-quarters of an hour, though he has not Jaid down any 
definite indications for their employment, Chapman states 
they may also be applied with advantage to the neck. 

In many cases more good can be done by ordering change of 
air and scene, travelling to baths or for pleasure, and carefal 
regulation of the diet, mode of life, and occupation, than by 
prescribing all the remedies in the pharmacopeia. 























ce. Neuralgia in the Region of Distribution of the Four Lower 
Cervical Nerves (Plexus Brachialis).—Cervico-Brachial Ne 
raigia, 
Vallela, loo. cit., pp. 235-272, —Dretechecider, Bemherg, Hasse, Bulenburg, loo. 
Fil. Lnasana, Monograf, dello Novralgio brachiali, Gazette med. ital 
band., 1854. —Bergma, Nevralgia brachisls, Annal Usiversal. 1 


Bchemalie representation of the rmtot of othe 
‘ation of the seawy users of the brachial plex 
Fig. 1 shownthe anterior aapet of the arm, Pig 


Fanta (= 
Ascabomy, with Ue muthor's poreniaice.) 





cchts, Bayr. dextl, Intelligenz-Blatt, 1859, No. 47.—~ 
des Plexus cervico-brachialls, Wien. allgetacin. med, 








eneral Characters of the Disease.—Under the term “cervi- 
achial neuralgia,” all those neuralgie are included which 
their seat in the sensory fibres of the four lower cervical 
ganda part of the first dorsal nerve, and which may, there- 
affect either the posterior branches of these nerves (which 
stributed to the back of the neck), or the several sensory 
hes of the brachial plexus, In the latter case the pain 
ye seated in the upper arm (region of distribution of the 
3 eutaneus humeri of the axillary nerve,' of the entanens 
for superior and entaneus posterior inferior of the radial 
and of the cutaneus medialis, which last chiefly supplies 
ner surface of the upper arm), or it may affect the forearm 
‘ner surface of which is supplied by the cutanens medius 
itaneus lateralis, but partly also by small branches of the 
1and ulnar, whilst the skin of the back of the arm is prin- 
‘supplied by branches of the cutaneus posterior inferior 
radial nerve, and by those of the entanens medins); or 
it may extend into the hands and fingers, affecting the 
ons branches of the median (aupplying palm of band and 
‘surfaces of the three first fingers, and half the ring- 
and the dorsal surfaces of the last phalanges of the same 
, of the ulnar (supplying the palmar surface of the re- 
¢ half of the fourth and of the fifth finger, and median 

the dorsal surface of the hand and fingers), and of the 
nerve (supplying the lateral half of the dorsal surface of 
Gand fingers, and ball of the thumb), 

not in general possible to draw any sharp lines of divi- 
ongst the brachial nenralgim, in accordance with the dia- 
nof these nerves, because not only are several of them 
ilways coincidently affected. but the interweaving of tlie 
‘the several nerves in the brachial plexus is so intimate 





‘%% nomoenclatnre ix hare followod, as given in his Mandbach der Nervenlohre. 
‘el, 1871. Hoalo gives on p, 504 a very convenient systematic representa 
‘region of distribution of the sensory nervos of the brachial plexus, which is 
(fa the study of these forms of acuralgia, 
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and manifold that each of the cervical nerves invariably suy 3 
fibres to several of the peripheric nerves. It is, on this account, 
not very easy to determine, from an examination of the neuralgi- 
cally affected parts in the periphery, what faseiculi of the plexugs 
or even what special roots of the nerves, are implicated. It is 
only when the primary disease affects some part very near the 
periphery that the neuralgia is limited to any particular branch 
of the brachial plexus; if the disease have a higher seat in the 
plexus itself, or in the several cervical nerves or their roots, we 
must, asa rule, expect to meet with a wider distribution of the 
pain affecting a greater number of, and more diverse, cutaneous 
branches, and this is in accordance with actual facts; the pain is 
almost always more or less irregularly distributed over many 
branches, and it can only be said that all possible combinations, 
though with varying frequency, occur. In this way, the skin 
lying over the great nerve trunks in the arm and forearm may 
de painful, whilst the tranks themselves are unaffected, and it is 
prudent to bear this always in mind, in order to avoid falling 
into errors in regard to the exact seat of the neuralgia, 

Tn view of this wide and irregular distribution of the several 
forms of brachial neuralgia and their various combinations, we 
can place but little practical importance on the special classifiea- 
tion made by Lussana, in accordance with the several nerve 
branches, On the other hand, it may be of scientific interest 
fo test a great number of exactly observed cases by such a 
classification, as it may hereafter prove of importance for the 
more exact localization of the disease, 




















































Fliology. 


The predisposing causes are the same as in cases of cervico- 
occipital neuralgia. Females seem to be more frequently ate 
tacked than males, which is in accordance with the fact that 
hysteria and anemia appear to be especially strong predisposing 
causes, 

‘There are numerous accidental canses that act with variable 
intensity, and are better known. Amongst these injuries and 
forcign bodies are the most prominent, and have, in many 
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ascertained to be exciting causes of brachial 
‘only necessary briefly to enumerate them. They 
all kinds: penetrating and punctured wounds, 
, contusions, luxations and subluxations, wounds 


of exciting irritation in the nerves, all forms of 
of aneurisms, the compression exerted by 
of badly united fractures, affections of the vertebrie, 
_ Amongst the diseases affecting the nerves themselves are 
vitis and neuroma (for example, the cicatricial neuroma oc- 
‘ing after amputation). 

Exposure to cold, such, for example, as working in cold 
er, or sleeping on damp ground or on a moist sheet, isa very 
went canse ; over-exertion of the arm, especially i in the more 
sate kinds of work, as pianoforte playing, sewing, and other 
nine occupations, have also been regarded as causes. J. 
er has demonstrated reflex irritation of carious teeth to be 
gceasional cause of brachial neuralgia. Lead poisoning 
malaria often produce this form of neuralgia. The re- 
n of angina pectoris to brachial neuralgia, which is a 
non symptom in attacks of angina, cannot be very clearly 
down. Lastly, brachial neuralgia may be a symptom of 
ise of the cerebral portion of the nervous system, as of hemi- 
‘a, tabes, progressive muscle-atrophy, ete, 





Symptoms. 


he pain in brachial neuralgia is usnally described as being 
mely violent, and of a continuous dull, boring, burning 
teter. It is frequently compared to the sensation cansed 
severe blow on the ulnar nerve, just above the point where 
ts along the internal condyle: violent, tearing, and lenei- 
g pains are also experienced, which shoot through the arm, 
times In the ascending, sometimes in the descending dirwe- 
often following with great exactness the course of the prin- 
herve tranks. The frightful burning pain, termed “ eausal- 
by W. Mitchell, which is frequently complained of in gun- 
injuries of nerves, and which was often observed in the late 
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war, isa very remarkable symptom. Similar pains may be e 
perienced in central neuralgim ; peculiar lancinating pains 
however, more frequent in these affections. 

The pain invariably presents distinct exacerbations and remis. 
sions, or even complete intermissions, and often occurs in noe 
turnal paroxysms, which last through the night. They are not— 
unfrequently indneed or increased by slight movements of the 
arms, the warmth of the bed, and especially by muscular exer-— 
tions. The paroxysms may be almost certainly induced, or 
relapses may be produced, by playing on the piano, by sewing, 
or other manual exertions. 

The scat ef the pain corresponds to the region of distribu- 
tion of one or more of the above-mentioned nerves, and requires: 
no further description; what particular nerves are chiefly af- 
fected can in general be ascertained without difficulty by careful 
examination, though it may not be possible to draw the limits 
very accurately, partly on account of the peculiar central origin 
of these nerves, and partly on account of their numerous perk 
pheral anastomoses, 

In accordance with this, the position of the painful points 
is somewhat indefinite; though very numerous, they are only 
discoverable on careful examination, and besides, they often 
shift their position and are more marked at certain times than 
at others, Sneh points are most frequently found over the bra- 
ehial plexus itself, especially from the axilla outwards; at the 
lower angle of the seapula (which is difflenlt to explain) ; on the 
posterior surface of the shoulder (corresponding with the axil- 
lary nerve); on the median at the elbow; on the points of emer- 
gence of the catanens medins and cutanens lateralis from the 
fascia of the forearm ; on the ulnar above the internal condyle, 
and at the wrist; on the radial where it winds round the hue 
merus, and above the wrist; and, lastly, on the spinous pro- 
cesses of the four lower cervieal, and two or three upper dorsal 
vertebrin, and at their sides where the posterior branches appear 
under the skin. There are, in addition, many other irregular 
and not exactly defined or definable spots. 

Numerous concomitant symplome exist in almost every case 
of brachial neuralgia. Radiating pains are felt in the region of 









































cervical plexus, and of the upper dorsal 
» frequent complaints of pain in the shoulder 
a), and often also in that of the intercostal 
r feeling of stiffness and of creeping in the af- 
often complained of, whilst in other cases formi- 
numbness, which frequently correspond to demon- 
‘are present, On the other hand, hyperes- 
a often exists in the affected region of the skin, so that 
contact, as pressure of the clothes, or of the bed- 
es, Is unendurable. 
he motility of the upper extremity is in almost all instances 
ired. ‘The movements are rendered stiff, difficult, and pain- 
the fingers are stiffened, and twitchings and fibrillar con- 
‘ons are not uncommon ; erunmp-like persistent contractions 
@ various museles of the arm, however, ure less frequently 
ved. Besides these, we sometimes encounter pareses, and 
‘rarely paralyses of particular muscles and groups of mus- 
longing to the affected nerve region. 
idness and pallor of the arm and hand are amongst the 
common caso-molor and trophic disturbances, but in many 
there is abnormal feeling of heat and increased redness. 
# occasionally seen a dark blue redness of the finger, with 
sss.and free formation of sweat. An eruption of herpes is 
nfrequent In the region of the affected nerves, More 
trophic disturbances, as pemphigus, obstinate ulcers, 
aess of the skin of the fingers, changes in the growth of the 
ete., are usually observed in those forms of neuralgia 
‘are Induced by severe injuries to the nerve, and these 
$ accompany serious motor and sensory paralysis. 
regard to the general disturbances, the sections on these in 
ir part of the work may be referred to; 
sed that, in addition to the brachial neural; rmptoms 
‘ons organic disease of the heart and of the large vascular 
|, a8 well as of the central nervous system, are often found, 
ese naturally demand special attention, 
its course, duration, and terminations, Wrachial neural- 
sumbles in all essential respects cervico-oceipital neu- 
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The diagnosis requires in many cases special care 
tion, since, on the one hand, the arm is liable to many 
painful affections, which may lead to error, such as mu 
and articular rheumatism, diseases of bone, etc., and on 
other a sharp limitation of the locality affected by the nen 
is not very practicable, We must also pay particular atte 
to the recognition of the characteristic signs and indications of 
neuralgia generally (see general part), and, on the other hand, 
we should make every endeavor to ascertain the existence 
any local indications of the above-named affections. The di 
nosis of the causes of the neuralgia must be made on gener 
principles. The seat of the lesion in regard to its distance 
the centre is not easily ascertained, unless, indeed, it affects only 
a single peripheral nerve, and even under these circumstances it 
may have acentral seat. In regard to the diagnosis of the seat 
of the disease, in the plexus or in the nerve roots, but few 
deductions can be drawn from the localization of the pain; pre- 
cise conclusions can only be arrived at by a general review of 
all the attendant circumstances. 

The prognosis here depends, as in neuralgia generally, upon 
the cause of the affection, its violence and duration, the constitu- 
tion and age of the patient, ete. 































Treatment, 


‘Treatment directed to the canses of the disease has a tolera- 
bly wide field of operation, considering how frequently brachial 
neuralgia is caused by wounds, foreign bodies, external pres- 
sure, ete.; surgical interference is consequently here both prac: — 
ticable and serviceable. In all cases the treatment should be 
ireeted on general principles to the removal of the cause of 
the disease, 

1 pluce electricity in the foremost rank in the direct treat. 
ment of this affection, the results of its application being 
most eases very satisfactory, The galvanic current is nsually 
most serviceable, thongh one case has fallen under my care 
which, after it had been applied without benefit, the farad 
current effected a cur. The mode of application must 


yas N 















general clectro-therapeutic principles (see 
ection on the treatment of Sciatica), 

place, narcotic remedies cannot be dispensed 
1 mmends belladonna or atropine as the best, 

preference to morphia, which should be injected 
in a methodical manner. When this fails, other 
be tried. In mild cases external applications of 
coties are of benefit, such as liniment of chloroform, oint- 
its containing opium and especially yeratria, which in my 
ds, despite the adverse opinion of Eulenburg, has yielded 
ellent results in many cases. I use it made into an ointment 
i twenty parts of fat, either by itself, or, what I prefer, com- 
id with extract of opium. Whether the good effects come 
0 its narcotic or its irritant properties, I cannot say. 
Jounter-initation applied to the skin is likewise of great 
te, especially in the form of flying blisters, embrocations 
1 turpentine, mustard oil, etc. Strong vesication applied 
he affected part, and repeated till relief is obtained, is par- 
larly recommended by W. Mitchell as a means of alleviating 
frightful pain of “causalgia;” and next to this are injec- 
8 of morphia thrown into the part itself, and followed by 
istent cold-water dressing. In the more severe eases trans- 
ent canterization should be tried. For internal treatment 
famm recommends quinine, and in chronic cases arsenic, 
pentine has also been found useful, Cold or hot water treat- 
t, in the form of baths, ete., should be undertaken, accord- 
to the special indications of the case. 
Iperative measures should only be resorted to in cases where 
purely sensitive cutaneous branches are affected, In the 
of the mixed nerves, neurectomy should only be performed 
| dernier ressort, owing to the unavoidable and extremely 
dying motor paralysis by which it is followed. In all cases 
net evidence of the existence of a peripheral cause for the 
aigia should be obtained before the operation can he con- 
fed justifiable. That this is often possible is undeniable, 
an endeavor should be made to secure in due time a union 
feen the divided extremities of the nerve, if we wish to pre- 
‘the paralysis from becoming permanent. Very extraordi- 
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nary circumstances alone, and in fact never the m 
can justify amputations or resections of the upper 
The appropriate regimen in brachial neuralgia 
down on general principles. Tt need only here 
noted that rest of the affected limb is of primary 
in securing a recovery ; in consequence of which 
especially in the more delicate kinds of work, suet 
Knitting, writing, ete., should be entirely forbidden. 


d. Neuralgia in the Region of Distribution of 
WNerves.—Intercostal Neuralgia. 


Chawssier, Tablo synoptique, cte., 1803,—Niew, Nouveau Journal 
Chirurgie, ete. Parks, 1818—Bamorvay, Essai sar In névralgio 








costaur, 1840.— Fillet, loc. clt., pp. 272-249 —Haan, De la 
nur, intercustal, Archives générales, 1847.—Erlenmeyer, Dew 
And, Leoni, Considérations sur la nGvralgic doeso-iatercostaliy 





—Brawhneider, Romberg, Hasso, Buleaturg, Yoo. cit. 
Mastodynia: A, Cooper, Mustrations of the Disesses of the Trenst 
—Carpentior-Méricourt, Traité des tuladies du sein, 1845, 

mami, allgemein, med. Centralzeitung, 1856, No. 25. 


General Characters.—Those forms of neuralgia Wi 
their seat in the region of distribution of the se 
the twelve pairs of dorsal nerves, are included w ) 
dorso-intercostl neuralgia.” The pain may 
of the back and of the loins, as far down as to 
which is supplied by the posterior branches of the dom 
also the skin of the whole anterior and lateral wall 
and belly, down to the symphysis pubis, to which 
branches of the intercostal nerves are distributed ; 
first and second intercostal nerves supply culancol 
the axilla and to the inner surface of the upper a 
may ulso occasionally be the seat of the neuralgia 
to meet with cases in which both the anterlor 
branches of the dorsal nerves are coincidently 
neuralgia, Usually it is the anterior ones that 
in the greater number of cases there is only a “ 
costalis.”” 





















154 ERB,—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES. 


on the left side—which, on this side, from the fourth to the eighth: 
intercostal space, is rendered relatively difficult—has been re- 
garded as a reason for the greater predisposition of the left side 
(Henle). Aortic anewrisms, which lead to absorption of the 
vertebre and ribs pressed upon, and either thus, or in some 
other way, stretch the intercostal nerves in their vieinity, 
muy occasion severe neuralgia. This is trueof all kinds of disease 
of the verlebre, as spondylitis, caries, tuberculosis, cancer of 
the vertebraa, ete., a8 well as of diseases of the ribs (periostitia, 
caries, necrosis). 

Discases of the spinal cord, especially circumscribed myelitis, 
meningitis spinalis, tumors in the vertebral canal and spinal 
cord, and often tabes dorsalis, very frequently constitute camses 
of intercostal neuralgia, The pains, which in these diseases en- 
circle the trunk at varions heights, like bands or girdles, are 
due in great part to intercostal neuralgia, and present its 
characteristic symptoms. 

Malarial infection bas heen oceasionally noted as a cause. 
Uterine diseases, however, haye not the great etiological impor- 
tance which has been ascribed to them by many (Basserean). 
The careful inquiries of Valleix have also shown that disorders 
of menstruation only possess secondary and accidental impor- 
tance. 





































Symptoms, 


The pain, as already stated, appears to be most frequently 
seated in the anterior and lateral walls of the trunk (neuralgia in- 
tercostalis); more rarely it is located inthe back. The affected 
area corresponds exactly to the number and distribution of the 
nerves implicated. As a rule, the pain is more or less dull, 
tensive, and persistent, but interrupted from time to time by 
tearing, lancinating, burning pains, which may increase to a 
regular paroxysm. The precision with which darting pains are 
described as following exactly the course of the nerves from the 
back to the front of the belly Is often very remarkable, and it i# 
even sometimes stated that the pain radiates forwards and back- 
wards from the point of emergence of the lateral perforating 
branch. Not unfrequently also the sensation of a knife running: 








hest is complained of. The violence of the pain 
at, whether it occur in the form of a ring round 
f lancinating pain. All respiratory movements, 
sneezing, and blowing the nose increase the 
‘as do also slight pressure on the skin, the weight of the 
45, eto,, whilst firm pressure sometimes alleviates it, The 
| are induced and increased by the ordinary causes. 
ix believes that he has proved that snowy weather is espe- 
harmful. During the paroxysms the patients present a 
characteristic appearance; they sit with their bodies 
ed to the affected side, and with an anxious expression 
@, daring neither to breathe deeply nor to speak loudly. 
aracteristle painful points are almost always discoverable 
ercostal neuralgia, First, there is one close to the ver- 
column, corresponding to the point where the nerve 
es from the intervertebral foramen (vertebral point); a 
1, where the ramus perforans lateralis emerges beneath the 
that is about the middle of the entire course of the nerve 
tl point); a third, where the perforans anterior plerces the 
e3, in other words, close to the sternum; and In the 
yen over the rectus muscle (sternal or anterior point). 
points are usually very distinctly demonstrable, and are 
aely sensitive to pressure. The whole length of the inter- 
nerve, and several of the spines of the dorsal vertebra, are 
mntly extremely sensitive and tender. 
tdiation of the pain towards the back and arm, and not 
(nently also into the loins and lower extremities, and com- 
‘ons of the attack with angina pectoris, cardialgia, and 
olie from gallstones have been observed. iyperasthesia 
affected region of the skin is very common, so that even 
tight and friction of the clothes cannot be endured. Anws- 
+ on the other hand, is less frequent, but has, nevertheless, 
listinetly observed, usually affecting a small circumscribed 
‘This appears to be particularly the case after an attack of 
Of motor phenomena the only one observed is the inter- 
@ with the respiratory movements, which is omen, 
at much being known in regard to its mecha’ a 
t little, again, has been noted in regard to vaso-mofor and 
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trophic disturbances, with the exception of the occurrence | 
herpes zoster, which has been very frequently observed. 
relution of this affection to neuralgia Is, however, very 
stant, Many casos, in fact the majority of cases, of in 
neuralgia occur without zoster; moreover, cases of zoster not 
unfrequently occur without neuralgic symptoms, and this, 
indeed, is the rule in children and young persons; and, lastly, 
there are cases in which the neuralgia appears associated with 
herpes, but in which the neuralgia both appears before it, and 
outlasts it, a8 is usually the case with old people. It is impos- 
sible to deny that a causal relation exists between the two phe 
nomena, but the nature of this cannot be considered as ascer- 
tuined. The various views on this point have been mentioned in 
the general part, and we must, therefore, refer the reader to 
that section. From the foregoing facts, however, one concla- 
sion may very properly be drawn, namely, that where ine 
tercostal neuralgia is aecompanied by herpes zoster, a neuritis 
of the nerves may be regarded as the cause of both phenomena. 
No observations have been made in regard to any alteration of 
the sceretion of the milk in the ordinary form of intereostal 
neuralgia. 

The development of the disease takes place, as a rule, 50 
gradually that the patient is unable to fix the exact date. Its 
course is extremely irregular, and it is not unfrequently very 
obstinate. If recovery take place, it isalso very gradual. The 
terminations of the affection are for the most part dependent on 
the nature of the primary affection, Recovery takes place in 
the majority of rheumatic and idiopathic cases; in central 
lesions of the nervous system it occurs only slowly and the 
patient is Hable to relapses ; in pulmonary phthisis and disease 
of the vertebr, and the like, the disease not unfrequently ter 
minates only with death. 

The diagnosis of intercostal nenralgia can often only be 
made with great difficulty. It is most frequently confounded 
with rheumatism of the thoracic muscles (commonly called — 
pleurodynia), These two diseases are in fact so liable to be 
mistaken for one another, that they can only be distinguished 
by the most careful examination, and the diagnosis can in some 



































by the mode in which the disease 
of the pain in certain muscles, its aggra- 
certain movements, especially of the head 
he absence of painful points in the characteristic 
1 lastly, the rapid recovery in the course of a 
to distinguish pleurodynia from intercostal 
“Diseases of the thoracic organs are easily distin- 
this form of neuralgia by careful physical explora- 
In 3 pectoris, which resembles intercostal neuralgia 
y r the immense anxiety and the feeling of threat- 
uffocation and impending death, together with the pheno- 
presented by the heart and pulse, are sufficiently charac- 
+ hie diagnosis of the causes of the disease is a matter 
aary importance, especially to the patient, and the great- 
@ should be taken to determine, at as carly a period as 
le, whether it is due to any disease of the vertebrae or 
cord. 
\ prognosis must be in accordance with what has been 
in regard to the causes and course of the disease, Simple 
tie and idiopathic cases pursue a comparatively mild 
as compared with the other forms. 












Treatment. 


egard to fondamental principles, the remedies to be used, 
+ mode of applying them, little ean be added to what has 
*been stated in the general part and in treating of the 
ng forms of neuralgia. After such measures have been 
1 as are required to meet the causal indications, the use 
ater-irritants to the skin are to be specially mentioned, 
ongst the best of these are the flying blisters so strongly 
tended by Valleix. These should be applied in sueces- 
ver the painful points, and their action is often very 
. Inslighter cases, milder cutaneous irritants or narco- 
_anmsthetic embrocations will be found sufficient. With 

itancous injections of morphia may be advantageous 
bined, especially in severe cases, Electricity often proves 
atial service, partly applied as a cutaneous irritant (fare- 
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dic brush or moxa), partly acting upon the affected nerves ; 
best mode of effecting the latter is by the application of 
gulvanio current in the manner already described (the 
being placed on the vertebral column, the cathode upon 
teral and anterior painful points, and the current being si 
and stabile). In regard to the use of specifics, and other me 
ods of cure, the general rales must be followed. Operative 
measures can only be resorted to in extreme cases. 

Simple measures only are required for the treatment of | 
zoster, which so often accompanies this form of neuralgia. 
addition to the treatment of the neuralgia, the surface should 
vovered with some indifferent and protective ointment or p 
ter, to which some narcotic may be added. Cauterization of 
veatelos is quite superfluous, and the application of vesieant 
not advisable, At most, they may be applied to the side 
the vertebral column, providing no vesicles have made thi 
appearance at this point; because, according to Anstie’s 
vesication over the posterior roots exerts a favorable action 0 
neuralgiw of the anterior roots, Anstie believes that he has in 
this way prevented the further development of the herpes. 
































APPENDIX, 


Neuralgia of the Mammary Gland —Mastodynia. 

‘The nervous supply of the mammary gland is chiefly d d 
from the intercostal nerves, the skin over it being supplied by 
the Iateral amd anterior perforating branches of the “d, 
third, fourth, fifth, and sixth intercostals, and toa small 
also by branches of the supraclavicular nerves, whilst the pro 
substance of the gland is supplied by the lateral perfon 
branches of the fourth, fifth and sixth intercostals, 

‘The mammary gland is itself liable to the most exquisite 
ralgic pains and paroxysms of pain. and this has led to the 
matina of s subordinate chac: of intercuctal neuralgia, which 
first minately decerited by Sir Astley Cooper under the 
of “itritable breast.” The pain in this affection preseats all 
characters of pearnigin; it may become frightfully intensy, & 




















159 


ce of the attacks of tic doulon- 
entting, boring, and lancinating, and 
run through the part; it appears in 
h are usually of short daration, but may last 
“The breast appears much heavier than natu- 
cannot lie on the affected side; the pressure of 
‘the slightest contact is absolutely unbearable. 
though not well defined in character, may be 


or on the sides of the breast. On the other 
processes of the second, third, fourth, fifth 
mal vertebre are usually tender on pressure, The 


are not unfrequently accompanied by vomiting, and 
almost always a high degree of a cutaneous hypermsthe- 
Yaring the height of the attack the pain radiates into 
ing nerve regions, as into the wall of the chest and into 
tm, neck, and back. Exacerbations of all the symptoms 
y¥ ocenr during the catamenial periods. No accurate ob- 
ons have been made in regard to the secretion of milk. 
tved in one instance a distinct, though small amount of 
m, which made its appearance after the pain had passed 
‘After saw one case in which zoster followed the neuralgia, 
fs recorded a case in which the disease occurred in a man, 
fonnd the mammilla swollen and painful in a boy; in 
‘ords, inflammation must have set in, which is not very 
yent in boys. The disease usually persists for years, and 
bstinately resists every kind of treatment. Patients with 
uble are subjected to a great deal of suffering, 

‘etlology of the disease is still rather obscure, In many 
dere appears to be some causal relation between It and 
nor pregnancy. The neuralgia frequently follow 
he nipple. Anwmia, chlorosis, and hysteria also 
nt part in its production, Amongst local conditions, 
‘to the mammary gland are satisfactorily known to be 
of the disease. In certain cases small neuromata, or 
‘tubereles of the nerves of the mammary gland, appewr 
te starting-points of the neuralgia. In such eases sinall, 
nd very sensitive knobs are perceptible in the gland 
‘hich remain unaltered for years, sometinus being very 





wrink- 
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painfal and sometimes quite painless, whilst in other Instances, 
and without any obvious cause, they entirely disappear. As 
far as present observations have gone, these swellings appear to’ 
be small fibromata or true neuromata. 

Decided difficulties lie in the way of dingnosticating these 
tumors from the early stages of malignant growths which are 
often also accompanied by severe lancinating pains; but cor 
rect conclusions may be arrived at, after a certain lapse of time, 
by observing their more rapid rate of growth, their less marked 
sensitiveness to pressure, and the difference in degree of the pain. 
Careful examination is, however, required to prevent confound- 
ing them with mastitis, circumscribed abscess, ete, 

The ¢reatment is, in many instances, not very satisfactory. 
The causal indications must first be attended to, especially con- 
comitant anemia, as well as disturbances and diseases of the 
generative organs. 

Tn the way of direct treatment the ordinary anti-neuralgie 
remedies should be prescribed—narcotics, electricity (from which 
T have in one case seen excellent results), and specitics, Cooper 
recommended a narcotic plaster containing belladonna, The 
abstraction of blood has in many cases proved useful. Envelop- 
ing the breast in warm coverings, especially in the form of fur, is 
generally comforting to the patient. Operative measures, such 
as extirpation of the painful knobs, and amputation of the 
breast, can only be undertaken when other measures fail. 


e. Neuraigia in the Region of Distribution of the Lumbar 
Nerves (Plexus lumbatis).—Neuralgia lumbo-abdominalis, 
cruratis, and obturatoria. 


Valieir, loc. cit, pp. 349-888 —Bretechneider, Romberg, Evlewburg, lor. cit. —New 
court, De In Nérmlgic lombsire, Archives générales, 1858. —Dousseru, Deux 
observations do névrose du nerf saphtne externc, Gaz, des hopitaux, 1868, No, 
T.—hiegey, Tntercostal und Hodenneuralyie mit nenralgischem Priaplenns, 

87.—D' Aathrey, Considérations sur quelques formes de 
An névralgle lombo-abdomin.—Thise de Strasshung, 1867.— Pose andl Rotteell, 
Uber Hernia obturator, Archiv f, phys, Heilk., 1951.—The liternture given 
under the head of Sciatica, contains many references to works bearing on this 
subject. 
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dt cheap 
their mode of distribution so different in 
that an exact analysis of the several forms 
‘that would be in no way justifled by 


the principal cntaneons regions which, as a 
by the lumbar nerves: the region of the loins 
es of the Inmbar nerves), the glnteal region, 
jum and mons veneris, part of the 
ia majora), the anterior lateral and median sur- 
the anterior region of the knee-joint, the median 
leg, and the inner border of the foot as far as to 
‘This extensive region may be affected to a greater 
in different cases, according to the height at 
are affected. Such differences are, however, 
































importance. 
ever happens that the whole of the sensory fibres 
r are coincidently affected with neuralgia; 
part only single or a few branches are implicated, 
y, for the sake of convenience, divide the different 
two principal groups, of which the first includes neu- 
e so-called (by Henle) “short” nerves of the lumbar 
we shall designate by the general term Zumbo-ab- 
gia, The second group includes the neuralgia of 
x “Jong” nerves of the crural plexus, which may be 
the general term crural neuralgia, The posterior 
‘the lumbar nerves may contribute fibres to both 
es, though usually to one of them only to a very 


" neuralgia includes the neuralgi« of the 
nerve (affecting the skin of the hip and upper 
gastrium), the ileo-inguinal nerve (affecting the 
tensor fasel@ and mons veneris), the Jumbo- 
(affecting the median portion of the Inguinal 
xi 





































162 EB,—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES. 


region as far as to the middle of the thigh), and the external 
spermatic nerve (affecting the scrotum or labium majus, and 
adjoining skin of the inner surface of the thigh). It would be 
superfluous to distinguish each of the neuralgie affecting these 
several nerve regions by a special name. 

Three varieties of crural neuralgia are possible, according to 
the nerves that are chiefly or exclusively affected. The neryus 
cutaneus femoris Jateralis may be the seat of the pain, which 
then affects the outside and part of the back of the thigh, as far 
down as to the knee; or the nervus cruralis (with the nervus 
saphenus) may be affected, the pain then being in the skin of the 
anterior and internal surface of the thigh and knee, and of the 
inner side of the leg and foot; or, lastly, the nervas obfuratorins 
may be implicated, the pain then being seated in the inner side 
of the thigh and extending as low as to the knee. As these 
nerve regions are tolerably sharply defined from one another, 
the several neuralgiw affecting them may very well receive dis- 
tinct names. 

All these forms of neuralgia are comparatively rare. Lumbo- 
abdominal neuralgia is commonly associated with intercostal 
neuralgia, which it resembles in affecting the left side, and the 
female sex principally ; whilst crural neuralgia is more frequent 
in males, Of these several forms, the neuralgia cruralis is the 
most common. 


Etiology. 


The etiology of these forms of nenralgia is at present but lit- 
tle known. In fact, we know nothing of the special causes that 
predispose to it, nor anything beyond what has already been 
said in regard to the etiology of neuralgi in general, Catching 
cold is one of the commonest causes, next to which comes over- 
exertion, whieh, in the working classes, is very frequently fol- 
lowed by crural nenralgia. Injuries (as gun-shot wounds, ete.), 
foreign bodies (kernels of grain, and the like), neuromata and 
other tumors have been observed to constitute causes of the 
disease. Compression of the nerves from hernia (as crural 
hernia and obturator hernia), or from constipation and accumu- 


and of the vertebral column, diseases of the 







d to be causes. The violent pain in the knee 
must also be regarded as neuralgic, though the mode 

is still somewhat obscure. It may, perhaps, be 
i a phenomenon of radiation (reflex neuralgia), or it 
‘be due to the mechanical pressure of the swollen hip-joint, 
» the reflex contraction into which the psoas muscle is 
wn. According to Mauriac, orchitis and blennorrhagic epi- 
mitis are not infrequently causes of lumbo-abdominal neu- 
Lastly, spinal diseases, such as meningitis and myelitis 
lis, and especially tabes, are very frequently accompanied 
teentric neuralgiw in these nerve regions also. 


Symptoms. 


view of the rarity and small practical importance of these 
igi, we must limit our observations to the consideration of 
(ost important points. 

Lumbo-Abdominal Neuralgia.—The point which is espe- 
characteristic of the forms of neuralgia belonging to this 
tis the combination of pain in the loins, which may extend 
the crista ilii as far as to the buttock, with pain in the 
astrinm, mons venerls, and scrotum, or labia majora. The 
ial region is less frequently affected at the same time; 
t does occur, and from what has been stated above in re- 
to the distribution of the several nerves, it will be easy to 
n satisfactorily the seat and extent of the pain. 
e pain is of the kind usual in neuralgia—dull, aching, and 
tent—but interrupted now and again hy paroxysms of 
g, boring, lancinating sensations, which often extend from 
Ins forwards towards the parts chiefly affected. The vio- 
of the pain is rarely intense ; it is usually moderate. 
inful points are very commonly found in this group of 
gim@: thus there may be one or several in the lumbar 
near the spinal column (lumbar point); one abont the 
>of the crista ilii (iliac point); one or several above the 
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symphysis pubis, at the side of the linea alba (abdominal point) ; 
not unfrequently one in the scrotum or labinam majus; and 
lastly, and less constantly, one in the inguinal region, or in the 
portio vaginalis uteri, or in the corresponding side of the vault 
of the vagina. 

It is often observed that the pain radiates into the neighbor- 
ing nerve regions, and especially into those supplied by the 
crnral and intercostal nerves, and it is probable that the sym- 
pathetic plexuses of the pelvic organs are often implicated. 

Of motor disturbances I find only one mentioned in reports 
of such cases, viz., a difficulty in walking, consequent wpon the 
pain; in a few cases cramp of the cremaster has been noticed. 
Few observations are to be found in the literature of the subject 
in regard to any other concomitant phenomena. Vomiting is 
not unfrequent during the paroxysms, I have observed zoster — 
in one of my own cases. Notta mentions having met with cases 
in which there were increased sexual desire with priapism and 
ejaculation of seminal fluid, increased desire to pass water, and 
pain in micturition, fluor albus. Further researches are, how- 
ever, needed to establish the exact relations of these phenomena 
with the neuralgic affection, 








I must not omit to state here, that Vallcix, d'Axthroy, and others regard the 
neuralgia spermation (irritable testis), described by Sir Astley Cooper, as a subordl- 
nate kind of lumbo-abdominal neuralgia (ileo-serotal neuralgia), whilst Romberg, 
A. Eulenburg, and others Jocate it ia the plexus spermaticus sympathetic The 
numerous anastomoses of the spinal and sympathetic trunks in this region render | 
it impossible to decide this point on anatomical grounds, and at the same time 
afford an explanation of the manifold combinations and modifications of the phe- 
nomena presented by the dissass. We shall briefly notice again the neuralgle 
affecting tho external genital organs 


6. Femoral Neuralgia.—Under this term are included three 
different forms: 

1. Neuralgia of the Nervous Cutaneus Femoris Lateralis.— 
The pain in this variety of neuralgia extends down along the 
outer, and, to a certain extent, also over the posterior side of the 
thigh, a8 far as to the knee. As the branches of this nerve are 
distributed chiefly over the posterior parts of the thigh, eare 
should be taken not to mistake this form of neuralgia for that 






\ srellaretd ‘The character of the 
sy:uptoms are the same as in the fol- 








leg and of the foot as far as to the great 
the lower leg and internal border of the foot 
e of the disease, pointing as it does to the 
‘saphenous nerve, The pain is of a tearing, 
character, shifting from one point to another, 
t severe at night; in the intervals there is 
of pain. Movements of the leg, whether ac- 
especially those of locomotion, cause con- 
pain. 
are very commonly met with in the fold of 
point where the nerve emerges from the pelvis; 
of the knee-cap, where the nervus saphenus 
the skin; in front of the ankle bone; and at 
great toe. Inconstant points, which are in the 
difficult to find, and only transitory, are 
thigh, where the smaller cutaneous branches 
. Radiation of the pain occurs into the other 
lumbar plexus, the posterior branches of tho 
ete. Hyperiesthesia of the skin is a very common 
lly in the vicinity of the knee-joint. 
a, partial in extent, but more or less complete in 
s. A sense of formication is often experienced 
distribution of the saphenus, and less frequently 
: The motor disturbances are generally 
patient complains of weariness and pain in 
and paresis of the muscles of the thigh, ete. 
swelling, and increased secretion of sweat 




















166 ERB.—DISEASES OF PERIPHERAL CERRBRO-SPINAL NERVES. 


along the inner border of the foot, in a case of neuralgia of 
the saphenus, and I have observed in one case a high 

of atrophy of the anterior muscles of the thigh. Whether the 
hysterical neuroses of the knee-joint, first described by Brodie, 
with the concomitant phenomena of redness of the skin, swell- 
ing, and augmented heat, are forms of crural neuralgia, mast 
be at present regarded as an open question (see below, Articular 
Neuralgia). 

3. Meuralgia Obtwratoria.—tIn this form the pain is confined 
to the inner side of the thigh, extending as far as to the knee- 
joint. Itisan uncommon affection, and has only this practical 
importance, that it may furnish some assistance in making the 
diagnosis of the difficultly recognizable obturator hernia, 
whether strangulated or not. Romberg was the first to call at- 
tention to the fact that in difficult cases of this kind the 
diagnosis can be made from the presence of symptoms of incar- 
ceration, together with neuralgie pains in the region of distribu- 
tion of the nervus obturatorius. Formication on the inner sur- 
face of the thigh, and a feeling of stiffness and immobility of the 
adductors are usnally present, In other respects this form of 
neuralgia presents no special points of interest. 

The course and duration of all these forms of neuralgia 
vary considerably, in accordance with the cause of the affection ; 
experience teaches that as a rule the disease is of short duration, 
and pursues a mild course, though this holds only in the case of 
those forms that are uncomplicated with any eevere organic 
disease. On this, of course, the events, aa well as the prognosis, 
of the affection primarily depend. In simple forms the prognosis 
is tolerably favorable ; they usually get well quickly and per- 
fectly. 

The diagnosis presents in many cases considerable difficul- 
ties. Lumbago is apt to be mistaken for the first group, but 
error may be avoided if attention be paid to the circumstances 
that in lumbago the pain is usually localized in one sharply 
circumseribed point; that it does not shoot forwards; that 
bending forwards, stretching the body, raising a weight, are 
all particularly painful, and that pain disappears when ab- 
solute rest is maintained. The pain in cases of renal caleuli 


af 










| be distinguished from that of neuralgia, 
to radiation to the spinal nerves. The 
the second group from hip and kneejoint diseases 
difficult, and a right conclusion can only be arrived 
ireful examination. A circumstance that is worthy of 
| attention in such cases is, that in neuralgia the skin is 
a sensitive than the joint itself. 
t is unnecessary to enter into any special details in regard to 
freaiment. The usual measures must be taken to remove the 
e; flying blisters are useful in the slighter cases ; injections 
torphia ‘and electricity for the more obstinate ones. In 
2 eases of crnral neuralgia I have quickly attained excellent 
(ts from the use of the galvanic current (descending stabile 
ant made to pass from the lumbar region of the vertebral 
‘nm to the nerve and likewise through it). Bousseau was 
‘ssful with injections of atropine when morphia had failed, 
‘seldom requisite to resort to more energetic measures, but 
he treatment of obstinate and severe cases the reader is 
ted to the next section on the treatment of sciatica. 


turalgia in the Region of the Sacral Nerves (Plexus Sacra- 
is).—Neuralgia ischiadica,—Sciatica.—Malum Cotunnii. 
—(Hiifloch),— Neuralgia pudendo-hamorrhoidalis, 


Gotugno, Comment. do ischinde nervosa. Neapol. 1764,—F¥trini, Nuovo 
‘thodo di curare Ia sciat. nervos. Roma, 1781.—Lentin, Hufeland’s Journal L, 
%5,—Martinet, emploi de Vhuile de térébinth dans la sciatique, 1824.— 
oracante, Annal. universal, 1843,—Baruch, Natur und Behandlung d. Ischias. 
Merrich. med. Jabrb., 1845,—Falleiz, loo. cit., pp» 988-590,—Robort, Traité 
‘Ta Sciatique, ete. Rev. méd., 1847.—Jober!, Union méd., 1859, No. 77.—M. 
tenthal, Wien. ally. med. Zeitung, 1864, Nos, 11-14.—Fuiler, Clinical Lee- 
om Scintica, Lancet, 1864.—Bets, Zur Pathologic und Therapie d. Ischias. 
‘morab, 1885.—Lagrelette, Btudo histor. semiolog. ot thérapeutique de lu 
atique, Thise, Paris, 1800.—Putrudan, Blowslegung und Dehnuag des 
issen Hiftnerven behufs Heilung der Ischalgic, Allg. Wien. med. Zcit., 1872, 
43, 44, 47, 58.—See also Romberg, Haase, Hulenburg, and the text-books on 
setro-therapentics, 

rey, Considérations sur quelques formes de la névralgie lombo.nbdom. 
bee, 1867.—Léegey, Interoostal-u. Hodenncuralzic, Presse méd., 1805, No. 37. 
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—Dardel, Deux observations de névrose ano-vésicale opinilize, sans cause matér, 
appréciable, Gaz, méd. de Lyon, 1867.—Weir Mitchell, Ansl and Perineal 
Neuralgia, Philadelphia Med, Times, 1878, 


General Characters of the Disease.—The neuralgia affecting 
the sensory branches of the sacral plexus (fifth lumbar, and the 
first five sacral nerves) can, without difficulty, be divided Into 
two groups. The first group contains those forms of neuralgia 
which occur in the neighborhood of the anus, in the perineum, 
and in the external generative organs, and are referable to the 
branches of the pudendo-hemorrhoidalis ; we shall discuss them 
in the concise account that will hereafter be given of the other 
forms of neuralgia of the external generative organs. The other 
group contains the neuralgiw affecting the posterior femoral 
cutaneous nerve, and the sciatic, the pain being localized in the 
posterior surface of the thigh and throughout the whole length 
of the lower leg and foot (with the exception of the parts sup- 
plied by the saphenus nerve), These constitute by far the most 
important and the most common of the neuralgia of the sacral 
plexus, and are ordinarily included under the general term of 
selatica, Sciatica and neuralgia of the fifth are the most com- 
mon and the most important of all the forms of neuralgia, The 
attacks may be very violent and obstinate, and the treatment 
may encounter great difficulties. They require, therefore, to be 
treated of at some length. 


Neuralyia ischiadica.— Sciatica.—Malum Cotunntt.—Hift- 
weh.) 


This neuralgia may affect the grealer portion of the posterior 
surface of the thigh, and a part of the buttock (nervus cutan. 
fem. poster.); the knee-cap and knee-joint (nervi articulares 
genu sup. et inf.); the posterior, anterior, and lateral surfaces 
of the lower leg, and the whole foot with the exception of its in- 
ternal border (the nervus cutan. crur. post, med., the nervi com- 
municantes peron. et tibial., the nervi peron. superf. et profund., 
and the nervns tibialis, with its plantar inal branches), 
The whole of these nerves are not always co entally affected, 
but for the mast part one, or two, or three only. The posterior 






























- occasioned by accidental, more or less 
es. Anstie, however, admits even for 


signs of which he maintains may be 
strong persons when they are attacked 
cases are, however, always in a minority, 
the best known accidental causes of sciatica 
why it occurs with such special frequency in 

working persons, who expose themselves 
fear to all external causes of disease. ‘The 
nee of male over female patients is in part 
to the same cause. According to Valleix the 
es to females is 72:52; according to Eulen- 
according to my own observation, 40:10, Its 
occurrence in middle life is likewise due to the 
then the struggle for existence leads to the 
and to the greatest amount of exposure to 
‘The effects of cold weather and of various 
in favoring the oceurrence of attacks of the 
at part withont doubt be referred to the aceu- 
spheric influences; and again the great fre- 
¢ neuralgic affections is to some extent refer- 

tance that the great length and superficial 
nerve, and its relations to the pelvis and 
it specially liable to external injuries. 


-———- 


170 ERB.—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES. 


Lastly, it cannot be denied that the nervous diathesis, hysteria, 
and disorders of menstruation are also predisposing causes. 
The accidental causes are far more important than the pre- 
disposing, in the etiology of sciatica, and pre-eminent 
them is catching cold. Exposure to a draught of air when the 
body is heated, wetting of the clothes, sleeping on damp ground 
or close to a damp wall, have so frequently been known to cause 
sciatica, that no doubt can be entertained of their activity. In 
the next place, injuries to the nerve must be mentioned as 
causes, I have personally had the opportunity of observing the 
most severe forms of sciatica follow gunshot wounds of the 
sciatic nerves, in the case of soldiers serving in the last war; 
T have also known it to follow wounds made in the perform- 
ance of the operation of venesection, fractures, falls upon the 
buttock, and long and difficult confinements, especially where 
the forceps had been used, and the sacral plexus had been in- — 
jured. Violent exertions of the lower extremities are regarded 
by Anstie as frequent causes of sciatica, especially in those who 
are predisposed to it. Seligmiiller observed the use of the sew- 
ing-machine to bea cause in one instance. Disturbance of the 
venous circulation, which probably occasions mechanical irrita- 
tion of the sacral plexus, not unfrequently induces sciatica, as 
do also venous stases in the venous plexuses of the pelvis con- 
sequent on hemorrhoids, occupations requiring a persistent sit- 
ting posture, habitual constipation, and stoppage of the cireu- 
lation in the portal vein. Mechanical pressure may produce 
sciatica in many ways, whether occasioned by sitting upon hard, 
uncomfortable seats, or by constipation and accumulation of 
feces in the sigmoid flexure, enlargements and dislocations of 
the uterus, pregnancy, tumors of the pelvis and of the pelvic 
organs, especially cancer, and ovarian tumors, aneurisms, ischi- 
atic hernia, etc. 


Anatomical Changes. 


While a variety of changes have been observed in the nerve 
itself, nothing has yet been discovered which constantly accom- 
panies the neuralgia, so, that for the present, we must regand 
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break of a violent paroxysm. Such attacks rarely occur quite 
suddenly, and without any warning. The pain in the attack is 
remarkably violent, and of « tearing, Jancinating character, tra- 
versing the leg in the direction of the nerve trunks, with con- 
stantly increasing violence and frequency. These pains proceed 
from one or more fixed points, and extend usually in a descend- 
ing, but occasionally in an ascending direction, and sometimes in 
several directions. ‘The pain often rages at a definite point with 
violent lightning-like shocks, then changes its seat and becomes: 
excruciating at another point, and, finally, returns to its former 
situation. It is ordinarily seated in the skin, but often also in 
the deeper tissues in and between the muscles, not unfrequently, 
also, in the bones. The patient is often able, from the position 
of the pain, to trace out with his finger with surprising accuracy 
the anatomical disposition of the main trunks of the nerve, and 
the lines which connect the most painful spots often corre- 
spond exactly with the course of the nerves. 

The intervals between the paroxysms of lancinating pains 
are, as a rule, by no means entirely free from pain. A dull 
feeling of tension and uneasiness is perceived in the affected 
parts, which seldom disappears entirely. In general, therefore, 
there is only a remission of the pain. The exacerbations and the 
times when the attacks are frequent occur chiefly in the evening 
and night, the violent pains not unfrequently preventing sleep 
for many hours. Cases occasionally occur, however, in which 
the nights are peaceful, but the days bring back the pain. Many 
circumstances are capable of augmenting the pain and inducing 
paroxysms, This is especially the ease with movements of the 
affected leg, a change of position in bed alone being sufficient for 
the purpose; and the pain is certain to be brought on by strong 
and persistent movement. Nevertheless patients are occasion- 
ally met with who find relief in walking about, and who cannot 
remain in bed. Simple contact of the clothes with the skin, 
cold air, washing the legs, coughing, sneezing, sudden bending of 
the body, and straining at stool, are all common exciting causes 
of an attack. These various circumstances constrain most per- 
sons to be very cautious in the use of the leg, and in all their 
movements ; hence the peculiar and very characteristic position 
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the joints slightly bent, and 
e state, in order that every jar 


of pain in the posterior surface of 
cing in the neighborhood of the 
n to the popliteal space and calf of 
the region of distribution of the peroneus 
surface of the leg and dorsnm of the foot) 
frequently suffers. Much more rarely 
on of the tibialis is affected, though cases 
ere the pain was confined to the sole of 
taris). Not unfrequently the whole area 
of the nerve is affected at the same time, and the 
ith special violence first in one and then in another 
mM, aS, rule, the posterior roots of the sacral nerves 
plicated, and the patient complains of violent pains 
in the loins. 
points are rarely absent in sciatica, yet there are 
cases in which it is impossible, even with the most 
i n, to discover the presence of any such points. 
a point close to the sacrum, in the immediate 
e posterior superior spine of the ileum, to be the 
bnt I find a point corresponding to the point 
the selatie nerve from the pelvis to be the most 
to pressure; another is found at the lower 
gluteus, at the spot where the posterior cutaneous 
In the popliteal space there is a painful line 
to the course of the tibial nerve, and a painful 
head of the fibula; there is also a point behind 
bone and another behind the internal malleolus. 
al points on the dorsum of the foot, and not 
Inconstant ones on the posterior surface of 
the calf of the leg, at the points where the euta- 
divide or where they perforate the fascia. Not 
the sacral plexus itself can be reached by an ex- 
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amination per anwm or per vaginam, and will then be found 
to be painful on pressure. 

Except in neuralgia of the fifth, the concomitant phenomena 
have been observed with greater care, and are more prominent 
in sciatica than in any other form of disease. 

Radiation of the pain to the sciatic nerve of the opposite 
side is exceedingly common during the height of the attack, 
and occasionally it shoots into the lumbar nerves and their 
branches, or even into more remote nerve regions. Abnormal 
sensations, such as formication, numbness, furriness, cold, are 
often felt in the affected extremity. There is often, also, some 
amount of hypermsthesia or anesthesia in the area of the skin 
affected and in the adjoining parts, as Nothnagel has partieu- 
larly noticed (see above), Not unfrequently there is well-marked 
partial anssthesia localized in different parts of the skin. 

Amongst the motor symptoms, the limping gait and the 
peculiar mode of carrying the leg, which has been already 
mentioned, are remarkable. Cramp in various degrees is not 
uncommon, sometimes consisting of only slight fibrillar con- 
tractions, with moderately painful tension of the muscles, at 
others rising to violent tremors and the most frightful convul- 
sions, which increase the sufferings of the patient to an incon- 
ceivable extent. These symptoms are the result of direct or 
reflex irritation. Of more serious importance are the paretic and 
paralytic conditions which not unfrequently supervene. Slight 
paresis, weakness, and stiffness are found in almost all cases; 
but if there be more marked paresis or absolute paralysis of any 
groups of muscles, it may be inferred that serious lesions of the 
nerves are present. 

The vaso-motor trophic disturbances in sciatica have already 
been discussed in the general part, Paleness and coldness of 
the skin, with actual chilly sensations and numbness, are of 
common occurrence ; in other cases redness and heat of the skin, 
with increased secretion of sweat occur, or these two states may 
alternate. The most common trophic distarbance is simple 
moderate atrophy of the muscles, though a high degree of 
atrophy is observed only when there is at the same time well- 
marked paralysis. Graves states that he has seen hypertrophy 





ne feraptieg of numerous boil Braun' has observed 
weral instances the occurrence of sugar in the urine as a 
stom of sciatica. 

eneral disturbance of the health, sach as is indicated by 
© symptoms, scarcely ever accompanies sciatica, yet the 
ice of the pain may, by preventing sleep and interfering 
the appetite and digestion, gradually cause complete ex- 
fon, and, of course, the various lesions that occasion the 
‘a, aa cancer, caries of the vertebra, tabes, ete., may lead 
heral disorder of the system of the most serious nature, 
cannot, however, be attributed to the sciatica, 

denburg' has made some remarkable statements, at least 
erence to the motor fibres, upon the electric excitability 

| sciatic nerve in sciatica; he observed repeated qualitative 
es in the normal law of contraction, even to its complete 

al, besides quantitative increase or diminution of the gal- 

exeltability. I have not hitherto observed anything of 

ind, except when a serious degree of paralysis and mus- 

atrophy has been present, in which case these reactions 

quite a different significance. The sensibility of the skin 

idic currents is frequently, in accordance with the degree 

‘sthesia present, somewhat diminished. A minute investi- 


of these relations, and a careful report of the observations 
is a desideratum. 


Course, Duration, Terminations. 


disease, as above stated, ususlly commences gradually 
ves fo a certain intensity, at which it remains with some 
ms for a longer or shorter time. As a rule, sciatica lasts 
eral weeks. It is rare to effect a cure ina few days, for 
quently the disease persists for months. The attacks 
“oceur somewhat irregularly, and it is rare to observe a 
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well-marked periodic character abont them. As a rule, great 
variations occur in the intensity of the symptoms, and these vari — 
ations appear as a result of mental emotions, physical exertion, 
atmospheric variations, low barometric pressure, ete. Improve- 
ment takes place quite gradually, and usually with many re- 
lapses, Even when recovery is complete, the patient suffers for 

a long time from the feeling of a diseased and weak leg. It 
remains stiff, awkward, easily tired, and the pain recurs upon 
very slight provocation ; in fact, relapses are very common. 

The duration of the disease varies from a few days to thirty 
years, but in the so-called idiopathic cases the usual duration is 
from two to eight weeks. 

The disease usually terminates in recovery, though unfortn- 
nately it is often only incomplete, the nenralgia indeed disap- 
pearing, but the leg remaining stiff and weak, with atrophy, dis- 
turbance of the sensibility, and disposition to relapses ; indeed 
the traces of an attack are often perceptible for years. Bad re- 
sults are usually dependent on the nature of the primary dis- 
ease, and must not be attributed to the neuralgia, 


Diagnosis. 


The diagnosis of sciatica is not unfreqnently surrounded 
with great and sometimes insuperable difficulties ; this is especi- 
ally apt to be the case in very fat persons, in women, and in un- | 
cultivated people, who can give only an imperfect account of 
their sensations, and in whom the results of examinations are 
uncertain. The affection is most likely to be mistaken for mus- 
cular rheumatism of the thigh or leg, and although the charae- 
teristic diagnostic sign given by Valleix, that in rheumatism 
the patient indicates the seat of the pain with his whole hand, 
whilst in neuralgia he points to it with his finger, does not hold 
good in all eases, yet a correct diagnosis may in general easily 
be deduced by attention to the already enumerated signs of 
rheumatism, viz., its localization, the pain produced in the per- 
formance of definite movements, easy enrability, ete. 

The diagnosis of sciatica from hip-joint disease is also very 
difficult as well as important. It is especially in the insidious 













when the head of the femur is 
am, the elongation or shortening of 
the lower part of the back, the par- 
e pain, its distribution, and the condi- 
th, are all circumstances that must be 
framing the diagnosis, which becomes 
those cases of nervous coxalgia (hyste- 
that have been described by Brodie, 
Stromeyer, and others, The precise locali- 
in the hip-joint, and the absence of inflam- 

constitute the principal data on which 


of confonnding sciatica with psoitis can only be 
sheer heedlessness. 

of the seat of the neuralgia, in regard to the: 
affected, is of great importance ; that is to 
disease is seated in the periphery. in the 
or in the central parts of the nervous sys- 
on to all the circumstances will, in general, 
to make a correct diagnosis apon this point. 

» will probably be of peripheral origin when it is 
ular branches, and there are well-marked 
‘and vaso-motor disturbances ; it will probably 
when the pain has a wide distribution, and 
s are obtained from an examination per 
again, in favor of its originating in the 
is the extension of the pain to the poste- 
‘the sacral plexus, its well-marked Jancinating 
localization in the bones, and evidence of other 
disease. The proof of a definite locally 
t great value in the diagnosis of these several 
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forms. The diagnosis of the causes oceasioning sciatica must be 
made on general principles, and is obviously of great importance 
in determining the treatment to be adopted. 


Prognosis. 


The prognosis is less favorable in sciatica than in ernral new 
ralgia, yet it is better than in most other forms of neuralgia, in 
which the symptoms are equally violent. It is primarily influ- 
enced by the cause of the disease ; if it originate in serious and 
incurable lesions, the prognosis is of course very bad, Recent 
rheumatic and idiopathic cases almost always admit of a favora- 
ble prognosis being given, and it may be predicted with some 
certainty that recovery will take place in a very few weeks, 
Slowly developing cases, associated with anesthesia, paralysis, 
and atrophy, are usually obstinate. 

The longer the duration of the disease the worse is the 
prognosis, and it is worse also as the age of the patient ad- 
vances, The liability to relapses should also always be borne in 
mind. 


Treatment, 


In this, as in all other diseases, the causal indications of 
treatment must first be attended to. This can in many cases be 
effected by operative treatment, as by removal of tumors, coap- 
tation of fractures, resection of cicatrices, and removal of foreign 
bodies. In other instances, where venous stases, constipation, 
etc., are present, good results may be obtained from the employ- 
ment of purgatives, saline waters—such as those of Kissingen, 
Homburg, Marienbad, Tarasp, ete.—and from leeches applied 
to the anus or perineum. When the disease arises from 
wounds of the gluteal region, antiphlogistic means may be 
employed, as cold, abstraction of blood, rest, and compressing 
bandages. Plouviez recommends the use of a pressure-bandage 
over the whole extremity in traumatic neuritis as well as in 
sciatica. due to cicatricial neuroma, When the affection is of 
central origin, the appropriate treatment for the particular lesion 


























with the application of 

cutaneous irritant, (such as blisters) 
= In chronie rheumatic cases, the lodide of 
he mt thermal baths, prove service- 


nt can here be mentioned. In slight 
suffice to cure, and consequently oc- 

place amongst the remedies for sciatica. 
effective than the application of flying blisters, 
by Cotugno, and strongly recommended 
which may be of the size of a visiting card 
e hand, may be applied at intervals of two or 
the parts that are especially painful, and, when 


instances the pain is cured only over the sn- 
covered by the blisters. Anstie recommends 
the blisters to the sacrum (blistering of the 
as extremely effective, but admits at the 
wey often fail to relieve the pain until they are 
nerves themselves. The keeping open of the 
of irritating ointments is not very advisable, 
y returns after a short time. Less is to be ex- 
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of Saffron plaster,’ over the painfal parts. This may be allowed 
to remain on till it falls off. It produces strong burning and 
eczema, and, as it is claimed, causes the pain to cease in the 
course of one or two days. 

In the more serious cases, where it is desirable to use more 
energetic measures, the actual cautery is a sovereign remedy, 
and its application is often followed by brilliant results, Tt is 
usually recommended to cauterize the skin superficially in trans- 
verse lines (transeurrent cauterization—Valleix, Jobert); while 
the plan of cauterizing more deeply (mox:e) and thus inducing 
suppuration for some time afterwards, is less to be recommended. 
The plan of establishing issues is open to the same objections. 
‘The actual cautery is best applied immediately over the affected 
nerves, but it has been tried in remote parts, as between the toes 
and on the dorsum of the foot. The palliative effect of the ap- 
plication of a thin, blunt canterizer to the external ear is very 
remarkable, and has been corroborated by the best observers. 
Our ignorance of its mode of action is no reason why it should 
be held up to ridicule, 

In most cases, and especially in those where, from the nature 
of the primary cause of the disease, no complete recovery can be 
anticipated, it is impossible to dispense with the use of nar- 
cotics. They may often be advantageously used to aid the 
action of the derivative measures employed ; in many cases they 
constitute the only satisfactory palliative means we possess, 
Nothing remains to be added here to what has already been 
given in the general part.’ The subeutancous injections of 
morphia in doses of from one-sixth to nine-tenths of a grain 
occupy the first position in point of efficiency, They are best 
made in the neighborhood of the sciatic foramen, or over one or 
other of the painful points. It is often requisite to follow out 
the several branches of the with the injection, in order 
to suppress the pain in all parts, and hence it is freqnently 
advantageous to make several injections coincidently at differ- 








"The “Saffron plaster," emplatenm azyerocum of the German Pharmacopala, ts 
componnded of yellow wax, resin, Burgundy pitch, ammoninc, galbanum, turpentine, 
mastic, myrrh, olibanum and saffron, 

* See above, p. $1, 








fective, atropine may be tried; the other narcotics 
r the most part, of little value. Their employment in 
orm of external applications, as in ointments containing 
4a and opium, or aconitine, extracts of belladonna or hy- 
mus, ete., is deserving of little confidence. The method 
yr ended by Trousseau deserves mention: to an 
on the buttock, two or three pilules are applied daily, 
of which contains three-quarters of a grain of extract of 
and the came quantity of extract of belladonna, made up 
zum tragacanth, The anestietics—chloroform, ether, ete. 
y be used as liniments, and especially in the form of clys- 
'n sciatica, the palliative action of the latter, in particular, 
very marked, 
knowledge of the extreme value of electricity as a curative 
in sciatica is of recent date, but has been carefully investi- 
Tt deserves to be tried in all severe cases, and especially 
re itis found practicable—in slight and recent eases; the 
4 in most instances being excellent. This is certainly trae, 
88 degree, of the faradic current, which only ovcasionally 
§ good results. It may be applied in the form of the 
+ brush or the moxa, or with moist electrodes, which occa- 
strong secondary current in the nerve trunks. The action 
galvanic current is much more energetic and effective in 
{, and from the concordant results of electro-therapeutists 
ars to be equally successful in recent and in chronic cases, 
g presupposed, of course, that the affection does not de- 
pon incurable organic disease,’ I have effected a cure 
few sittings in several cases,’ some of which were chronic, 
in other instances a long-continued course of treatment 
kind was requisite. The most convenient method is the 
tion of descending currents with stabile electrodes, the 
yeing placed upon the sciatic foramen, or, better still, 
te sacrum, and the cathode upon the specially painful 
It is often advantageous to adopt Remak’s plan, and to 





1 Soe tho various Manuals on Electrotherapeuticn 
* See also Deuteches Archiv f. klin. Med., Bd, TIT, p. 342. 
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bring separate portions of the nerves, from six to eight inches 
in length, successively under the influence of the current, begin- 
ning at the sacrum, and passing down to the foot. A few mus- 
cular contractions are then excited by closure of the current, 
which readily removes the feelings of stiffness and weight in the 
leg. Another method, which has already been employed by Re- 
mak under the name of circular current, consists in the stabile 
application of the anode upon the trank of the nerve and upon 
the painful points, Strong currents must always be employed 
with broad electrodes, on account of the depth at which the 
nerve lies. The duration of the application of the current 
should be from five to ten minutes daily, or every second or 
third day, The rule “ treatment in loco morbi” must obviously 
here be put in force, and in certain cases, therefore, the neigh- 
borhood of the sacrum and the vertebral column must be in- 
cluded in the treatment. It is also not unfrequently necessary 
that in applying the current to the painful nerves, each indivi- 
dual painful twig should be subjected to its influence. Special 
symptoms, moreover, like anesthesia, paralysis, ete., require 
special modifications of treatment, Benedict has recommended 
that in particularly severe cases, one electrode should be intro- 
duced into the rectum, and the other placed upon the sacrum, 
in order that the current should be applied as directly as possi- 
ble to the seat of the disease, The results thus obtained in one 
case were very satisfactory. The plan repeatedly recommended 
by Ciniselli," of the continuous application of a single galvanie 
element—one zine and one copper plate connected by a wire— 
to the affected limb, is worthy of trial. Such plates can be 
adapted to any part of the skin, and may be worn for hours or 
for days together. The results are in many instances remark- 
able. 

When all these means fail, recourse may be had to specifies. 
The number of these is very great, and a few may without diffi- 
eulty be selected, the use of which has been followed by good 
results. Foremost amongst these is rectified oi] of turpentine. 
This has been very generally recognized as an effective remedy 


‘ See Virchow-Himch, Jabresbericht iiber Eleotrotherapie, 1867 and 1872, 
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additional and very important means of cure for 
6 may, however, first be observed that the persistent 
of heat has been found useful. Plouviez recom- 
ication of poultices (at a temperature of from 
.) to the affected leg. ‘The indifferent thermal 
the greatest repute, and there can be no doubt that 
and obstinate forms of sciatica have been enred at 
Wildbad, Ragatz, Wiesbaden, and Baden-Ba- 
possess, however, no precise indications in regard to 
but chronic rheumatic forms are probably the most 
b Good results have also been obtained 
The favorable influence of the cold-water 
ously carried out, is indubitable, even when the 
ary severe and obstinate. The warning of Romberg 
d of cure has been found to be uncalled for, 
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scarcely be added that all these forms of baths must be selected | 
in accordance with the special circumstances of the case, 

Surgical operations (at least on the main nerve tranks) can 
only be undertaken in cases that are perfectly desperate; they 
may, however, be performed on the smaller sensory branches 
without fear, but resections of the sciatic nerve itself, or of its 
two terminal branches, should be carefully considered before 
being undertaken, on account of the subsequent paralysis, whielt 
is generally incurable. Sufficiently strong reasons for the opera- 
tion may, it is true, be present, and it has been performed with 
success. The decision must rest on general grounds, Patruban 
has recently published a case of obstinate sciatica, in which he 
adopted, with good results, the plan suggested by Nussbaum of 
cutting down upon and stretching the sciatic nerve; in this ease 
the power of voluntary control over the movements of the limb 
remained unaffected. Further observations must demonstrate 
the applicability of this bold operation. 

Little need be said in regard to the dietetic treatment of 
those who are suffering from sciatica, as this will naturally de- 
pend upon the conditions peculiar to each individual case. Tn 
all cases, however, the most important accessory means of aid- 
ing recovery is rest in the recumbent position. Care should also 
be taken that the bowels are evacuated regularly, 





Neuralgia Pudendo-hemorrhoidalis, and Neuralgia of the 
External Generative Organs generally. 


The rarity and unimportance of the nenralgim included under 
the head of neuralgia pudendo-hemorrhoidalis render it unneces- 
sary to enter into any minute details in regard to their symp- 
toms. The principal region of distribution of this nerve is in the 
external genital organs. These parts, however, receive sensory 
nerves from so many’ different sources that it is quite impractica~ 
ble to consider the neuralgim of the several nerve regions sepa- 
rately. Moreover, the sympathetic plexus of nerves plays an 
essential though not very precisely limited part in the innerva- 
tion of the external generative organs, and the difficulty of giv= 


-— 
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may be very violent, lancinating, and burning, and is usually 

increased in passing water, or by sexual intercourse, and is fre- 

quently accompanied by priapism and frequent ejaculations; it 

is often unilateral, A case recorded by Liegey (loc, eit.) be- 

longs to this form, and I have seen a similar case, which lasted 
for several years, and resisted all treatment. | 
Neuralgia serotalis (\abialis) is one of the commonest symp 
toms in lumbo-abdominal neuralgia, and presents the same | 
l 





characteristics, It is termed neuralgia ileo-scrotalis by Chaus- 
sier. The scrotum or labium majus is often extremely tender to 
the touch. 

Neuralgia urethralis, In this affection the patient exper- 
iences burning pain in the urethra, which is especially apt to 
occur when the urine is voided drop by drop, and is usually 
accompanied by increased desire to urinate. The introduction — 
of a catheter is both difficult and very painful. It is often an 
early symptom of tabes dorsalis, but it may also result, aceord- — 
ing to Eisenmann, from catching cold or from morbid conditions 
of the urine. 

Neuralgia spermatiea, This is characterized by violent 
intermitting pain in the testis and epididymis, which radiates 
along the spermatic cord and often down upon the thigh. At — 
the same time these parts become extremely sensitive to pres- 
sure.(Cooper’s “irritable testis”) and are liable to periodic en- 
largement. The attacks are not unfrequently accompanied by — 
general malaise and vomiting. The affection is usually limited. 
to one side only, and occurs chiefly in young persons. Opin- 
ions are divided in regard to the seat of the affection; Valleix 
and d@’ Axthrey consider it to be a form of lumbo-abdominal nea- — 
ralgia, whilst most German authors (Romberg, Hasse, and Eu 
lenburg) regard it as a sympathetic neuralgia, The latter opin« 
ion seems to be probable, since the testis receives its nerve-sapply 
almost exclusively from the sympathetic, and since also, from 
the very mode of its development in the foetus, it can hardly 
obtain any branches from the serotal nerves (see the Diseases of 
the Sympathetic Nerve). 

Under the head of neuralgia ano-vesicalis, Dardel bas 
described certain morbid sensations in the region of the coceyx, 

























coitus. 
‘these affections must be conducted on 
The milder forms usually yield to the 
‘neuralgia, whilst the severer forms often 
every plan of treatment. Narcotics are 
both internally and externally, but: best ac- 
ermic method. Specifics (arsenic, quinine, 
oil of turpentine, etc.) cannot, in general, 
We do not possess a sufficient number of 
to judge of the value of electric treatment. 
(and even castration) have now and then 
gia spermatica, and occasionally with suc- 


ia of the Coceygeal Plerus—Coccygodynia. 


nerves are distributed in the skin over the coc- 
adjoining soft parts. Whether they can be the 
neuralgia, appears still to be doubtfal, though a 
of the cases described by Simpson’ under the 
yodynia’* are probably of a neuralgic character. 
iptom of this coceyyodynia is pain felt in the 
eoccyx in sitting and walking, and frequently also 
and defecation, if at these times the patient strain 
e upon the coccyx and movement of it with the 
pain. The affection may last for many years, 
observed in women, in whom it occurs 
ee of injury to the eoccyx, as by a fall or 
labor, or after catching cold; it frequently also 





* Philadelphia Med. Times, 1873. 
Mod. Timoo and Gazette, July, 1820, 








188 ERB.—DISEASES OF PERMPIERAL CEREBRO-SPIXAL 


seems to originate spontaneously. The probable cau: 
pain is the tension of the muscles inserted into the coce 
owing to the fact that the bone itself or its fibrous investment 
the seat of inflammatory irritation (or perhaps to the fact 1 
the coceygeal nerve is neuralgically affected 1). 

In cases where the neuralgie character of the disease is 
marked, anti-neuralgic treatment may be successful. 
Seeligmuller * cured a case which had lasted for many years 
faradization, but this mode of treatment, as a rule, is fatile, and 
a cure can only be looked for through operative means. This 
consists in completely separating the coccyx from all fibrous 
and muscular fibres that are connected with it, which may be 
accomplished by subcutaneons section with a tenotomy knife, 
without much pain or hemorrhage, and has proved successful in 
many cases. If, however, this fails, the coccyx must be extir- 
pated. 




























APPENDIX, 


Artioular Nouralgia.—Hysterical Affections of the Joints—Neuroses of the 
Joints, 


B. Brodie, Disenses of the Joints, 2d edit, London, 1822,—Brodie, Lectures Thue 
trative of cortain Local Norvons Affections, 1837, Translated into German by 
Krchner. Marburg, 188% —Stromeyer, Mandbuch der Chirurgie. Freiburg 
1844.—Volkmann, in Pithn and Billroth's Chirurgie Band IL, Heft % p. 678, 
1872.—Hemareh, Gber Gelenkacurowen, 1872,— Wernher, tiber Nervise Coxalgic, — 
Dtsche Zeitsehr. f. Chir. 1., 1872—Stromeyor, Erfahrangen (iber Loenlneurosem, 
Hannover, 1873.—0. Berger, Zur Lehre ¥. d, Gelenkneuralgien, Berl, Klin, 
Wocb., 1873, Nos, 22-24. Records of Cases will be found in Hirach, Splat 
neuroscn, 1843; Barwell, Diseases of the Joints, 1865; Marion Sima, Clinical 
Totes on Utering Surgery, New York, 1871; Shey, On Hysteria, 1807; Teme 
dict, Electrotheraple, 1868, 


Brodie was the first to call attention to certain painful affee- 
tions of the joints which closely resembled neuralgia, and in- 
which both careful observation and the course of the disease ren- 
dered it almost perfectly certain that there were no onganie 
changes in the joint, This celebrated English surgeon gave it: 








*' Nouropathische Beobachtungen. Halle, 1873, p. 25. 
























characteristic a feature of other neuralgiw, 
or most joints receive their nerve supply from 
hip-joint, for example, being supplied by 
and sciatic nerves, and the knee-joint by 
peroneal, and tibial nerves). On the other 
lunity of the sensory nerves affected may 
ce of their being coincidently diseased, es- 
e ind bpiiuels who are predisposed to neuralgia ; 

as yet been demonstrated that, in articu- 
the nerves distributed to the particular joint 


coals has received but little attention in Ger- 
vould easily be tempted to accept as true the 
frequent in England, but rare in Germany, 
th Esmarch and Stromeyer have adduced 
their own experience, which corroborate 
ein regard to this affection. The great 
‘of the subject—for a misapprehension of 
pee may be attended with serious conse- 
i i ill justify the antroduation of a short 
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Etiology. 


Women exhibit a decided predisposition to the disease, the 
largest contingent of eases being supplied by young ladies in 
the better ranks of society, who, as a result of their irrational 
mode of life—party-going and attendance upon noc! 
amusements, as well as improper diet, insufficient physical ex. 
ertion, coddling, and over-indulgence—get their nervous sys 
tems into a state of irritable weakness which is a very frnitful 
source of hysterical symptoms and hysteria, At all events 
teria—however it may originate—strongly predisposes to 
Jar neuralgia. All depressing and deep-seated emotions, as we 
as large or frequently repeated losses of blood, appear to aet 
the same way. It must not, however, be overlooked, that per 
fectly healthy and robust patients, maid servants, ete., and ¢ 
occasionally men, become the subjects of this, us they may 
other forms of neuralgia. 

Amongst the exeiting causes of the disease, mechanical 
traumatic ies occupy the foremost place ; slight contusions 
and distortions of the joints, such as frequently occur in fi 
or upon being struck while dancing, or skating, or in mountalr 
climbing, may, after the immediate effects of the injury have 
subsided, leave articular neuralgia behind them, especially 
an aimless, varying, and too debilitating treatment have be 
adopted, Violent emotions, fright, fear, etc,, not unfrequently 
cause articular neuralgia. Anxiety in regard to some relatiy 
who is suffering from serious articular disease, and the dread 
of falling a m to the same disease, may be the cause of 
ticular neuralgia. Catching cold has sometimes proved a eanse 
Trritation of the abdominal viscera from some article of food that 
has been taken, and all sorts of pathological conditions hay 
been recorded as causes, the urinary and sexual organs bel 
particularly fruitful in this respect (see cases by Esmarch, St 
meyer, Sims, and others). The numerous connections that ¢ 
ist between the pelvic plexuses of the sympathetic and the sae 
and lumbar plexuses, perhaps afford the key to this 
Direct mechanical irritation of the nerves supplying the 















ted joint, but mdiates from it in 
example, in articular neuralgia of 
downwards to the knee, in neu- 
and downwards along the dif- 
The pain oceurs chiefly in parox- 
il-marked exacerbations and remis- 














sep » is not disturbed by it, while just 
‘the pain in inflammation of the joints. 
e fallen asleep, he sleeps through the 


of the affected joint yields very litle 
swollen, and is often seen loss in girth 
jits temperature is not increased, and 
the limb; on the other hand, there are 
are accustomed to meet w! 
the joint is extremely sen 
at certain points; these are the pain- 
are found over the hip-joint, between 
the tuberosity of the ischium, near the 
process of the ilium, over the knee- 
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joint (along the inner border of the patella and over the internal _ 
condyle), in the popliteal region over the head of the fibula, 
over the ankle-joint (behind the outer and inner ankle bones), 
over the shoulder-joint (over the brachial plexus above and 

below tie elavicles and in the axilla), over the elbow-joint (over 
the external condyle and head of the mdius), in the wrist-joint 
{over the styloid process of the ulna), over the vertebral joints 

and over the spinous processes (and here it should be mentioned 

that it is probable, though not easy to demonstrate positively, 

that some of the cases described as cases of “ spinal irritation,” 
belong to the category of articular neuralgia). 

In addition to the painful points, there Is also usually a very — 
well-marked diffused hyperalgesia of the skin covering the joint, 
and it is a special characteristic of the disease and one of diag- 
nostic importance that in such patients slight contact of the 
skin, or the raising of a fold of skin, is much more painfal 
than firm pressure over the joint itself; in accordance with 
this also is the fact that pressing the two surfaces of the 
articular extremities against each other produces comparatively — 
little pain, 

Anmsthesia of the surrounding skin is sometimes noticed, 
thongh rarely (Boddert, Berger). Berger has also observed 
paresthesia: (sensation of burning, formication). 

The most common concomitant molor phenomena are cramp= 
like or convulsive movements of various kinds, viz, spasmodic 
museular contractions, which canse the limbs to ussume unna- 
tural positions, and which may even increase to such a degree 
as to cause persistent contractions (such conditions are most 
frequently met with in nenralgia of the hip-joint). In other 
cases quivering and tremors as well as convulsions may oe 
cur. A marked feeling of debility is often present, but rurely 
actual paralysis. Wernher, however, has described a series 
of well-marked paralytic conditions (and cramps) as occur 
ring in nervous coxalgia, though some of his cases appear to— 
have been slight forms of true inflammatory disease of the hip- 
joint. 

Vaso-motor disturbances are very common, and may oceas 
sionally lead to a false diagnosis, The rapid and not unfre- 


















dances wasting of the corresponding 
seis iaecles moving the joint, is alone 


nees of the affected joint are always 
prominent being immobility and weak- 
moving the joint as much as possible 
and keeps the limb nsually fixed in the 
| feature which distinguishes this trouble 
mms nature, Passive movements are 
on account of the muscular tension, and 
al be mistaken for anchylosis. ‘The diag: 


neuralgic diseases, since it presents all the 
they are characterized. In fact, almost all 
downwards, and especially Esmarch and O. 
view. Volkmann alone is somewhat more 
regarding this point. 

may oceur in any joint, thongh it is far 


ates of Esmarch about twice as frequentiy 
the hip. ‘The wrist, ankle, and shonlder are, 
ly attacked, and even occasionally the small 
and of the metacarpus. ‘The pain in these 
violent and runs along the digital nerves. As 
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arule, one joint only is affected, rarely two or more, though this 
has been occasionally observed. 


COURSE. 


The course of the disease is usnally very uncertain, and in 
hysterical patients often defies all estimates regarding it. Great 
variations occur, which may be occasioned by the most diverse 
external influences. Thus, for example, complete and sudden 
recovery often follows some powerful mental excitation, as a 
fall from a horse, attendance upon a ball or wedding, the oceur- 
rence of pain in some other part of the body, or the superven- 
tion of another disease. The course may, however, also be very 
obstinate and protracted, the patient being confined to her bed 
for years, 1 torment to herself and to all around her; contrac’ 
tions and paralysis also sometimes occur, and the patient may 
become subject to premature marasmus, When the nervous 
system is otherwise healthy, the course is usually simpler than 
in ordinary neuralgia, and after it has lasted for a variable 
period, recovery gradually takes place. 


DIAGNOSIS. 


The Alagnosis is often beset with no small difficulties becanse 
it is frequently quite impossible to determine whether we are 
dealing with a case of neuralgia or with the earliest stages of 
inflammation or caries. Esmarch admits that he has often 
regarded commencing caries sicca of the joint for some time as 
articular neuralgia. This is, of course, 1 matter of immense 
importance In its bearings upon the question of treatment. The 
differentiation between the two is rendered more difficult when 
the neuralgic symptoms have developed from unmistakable 
inflammatory states. 

If we are dealing with a well-marked hysterical patient, in 
whom all the indications of a high degree of nervous excitabil- 
ity are present, the diagnosis is materially facilitated. But 
if this be not the case, and indeed in all instances, the diag- 
nosis will rest upon the remarkable disproportion between the 


















abstraction of blood, fixation of 
1 good. On the other hand, we 
ar inflammation, when thore is dis- 
when pain is experienced on press- 
nes together, when the joint is kept par: 
ere are febrile symptoms, when cold, 
the application of a plaster of Paris 
decided benefit. In many cases chloro- 
very useful in establishing the diagnosis, 
t causes the pain in neuralgia to dis: 
; the same is true also of subcutaneous 





Prognosis, 


F ppeogrioets, not the local disorder alone, but the 
and method of life of the patient must be con- 


and robust, and not of a nervous tem- 
g is favorable; on the contrary, if she is 
| hysterical, the prognosis is doubtful or rela- 

on as the conditions oceasioning or lead- 
are difficnlt to remove, in proportion as the 
the patients under favorable conditions are 
nas the intelligence and mental energy 
‘an appropriate plan of treatment ze small. 
tions must serve to indicate the points by 

‘be guided, 
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Treatment. 


After what has been said in regard to the nature and pa- 
thogenesis of the disease, it stands to reason that in most cases 
the treatment must be chiefly directed to the general health of 
the patient: permanent recovery can only be expected after the 
removal of the cause of the disease. The treatment should at 
first be of a general tonic character, and should be directed 
to the removal of the hysteria and allied nervous conditions. 
Hence iron and quinine, change of air and scene, a residence in 
some mountainous region, a cold-water cure, ferruginons and 
brine baths, and especially sea bathing, prove extremely useful ; 
hence, too, diversions of the mind, pleasant occupations, travel- 
ing, and removal from home influences, which may be of an irri 
tating and depressing nature, in many instances act favorably. 
Tact and discretion are required on the part of the medical 
attendant to fulfil these indications, but such measures, judi- 
ciously insisted on, will sometimes promptly effect improvement 
or recovery. In proof of this the instructive cases of Brodie, 
Esmarch, and Stromeyer may be referred to. It need scarcely 
be added that any local disorder tending to produce or maintain 
the affection should be carefully attended to, especially diseases 
of the generative organs, dyspepsia, constipation, hepatic dis- 
orders, ete, 

In regard to the direct treatment all authors agree that the 
ordinary antiphlogistic measures, bleeding, cold, purgatives, blis- 
ters, especially when made to suppurate, and issues, are rather 
harmful than beneficial, The maintenance of the joint in a econ- 
dition of absolute rest is also useless, and hence it is unnecessary” 
to apply plaster-of-Paris bandages. On the other hand, treat 
ment directed to the mind is essential; indeed energetic psychical 
treatment often proves instantaneously effective, affording am 
explanation of the recoveries that take place through sympathy 
or mesmerism, throngh the agency of miracle-mongers, relies, 
the water of Lourdes, ete. In order that this result may be ob- 
tained, but two things are necessary, viz., strong faith and a lit- 
tle hocus-pocus, Esmarch justly observes that it is allowable for 


































Bee es the fon) oacald te 
it that this is the ease, he should 
motions, or, better still, to make 
w steps whilst engaging her in lively con. 
questions that will make her forget her 


Strong psychical impressions, which are 
to bear upon the patient, may in a similar 
cases reported by Esmarch and Stromeyer), 
should, however, be followed up and assisted 
treatment, which, according to Esmarch, 

possible, be of a negative character, since every- 
8 the attention of the patient to the affected part 


ct, recovery often commences immediately after 
have been made to use the joint again. The 
at first be passive, and shonld be quickly sue- 
ones, even if they cause a little pain. In some 
have followed energetic rubbing, which in- 
amount of passive movement, Cold douches and 
it usually act favorably, whilst the prolonged 
is injurions. Esmarch speaks very highly of 
continued into the latter part of autumn, 
‘recommends permanent extension in nervous 
weights of five or six pounds to the ankles, 
rt without counter-extension, allowing, however, 
bed to be a little higher than the head. The 
imany cases, almost magical, 

be otherwise healthy, the ordinary treatment of 
be adopted. Subcutaneous injections of morphia 
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or atropine are often very efficacious, and flying blisters 
sometimes useful. Good results are obtained from the 
tion of electricity (either the faradic brush, or strong galvanie or 
faradic currents passed through the joint transversely, the course 
of the main nerve trunks being kept in mind). Amongst internal 
remedies, the use of which may not be called for by the causal 
indications, quinine and arsenic are the most important. 
treatment of certain symptomatic indications (musenlar atrophy 
secondary paralyses, ete.) requires no special comment. 






























Anssthesia. 


‘Treatises of Romberg, Maso, and A. Eulenturg.—The different manuals of phystol- 
ogy, especially E, H. Weber's article in Wagner's Handwart, d. Phys, 1849, om 
“Tastainn und Geravingeftihl.”—Puehelt, lb. particle Empfindungelshmung,— 
Heidelb, med, Annnl. X. 1849.—Meissner, Beitr. 2 Anat. v. Physiol. d. Haut, 
156%.—Higeddradt, Ub, a. Diaguose der part, Empfiadungslithmung, Wires 
Arch, XXII. 1862.—Snoler, cutane Analgesic u, ihr. symptomat, Vorkommen im 
verschiod. Krankliciten. Peng, Vierteljalirschr, 1805, Ba, TH uw. EV.—Golts, 
Neues Verfabren, die Schirfe des Drucksinos in der Haut zu prifea. Centralbl 
1803, No, 18.—Mosler, @. Sieveking"she Acsthesiometer. Arch. d. Heit, 1804. 
—E, Leylen, Untors. ib, d. Seusibilitit im. gemund. u. Krank. Zustande Virol 
Arch, Bd. 31. 1864—A. Eulevburg, ‘Thormiithesiometer. Berl. klin. Wock. 
1366.—No. 46.—Verfuhren cur Drucksinnmessung. ibid, 1869. No, 44.—2ohe 
nagol, % Physiol. u. Pathol. des Temperatursinns. Arch. f. Klin. Med, TL 1867. 
—Z, Lohro von d, vasomotor, Neuroaon, ibid. 1867—Salomon, dt, Centrality 
mungen. Deutsch. 4 
(Partial paralysis of sensation), Berl. Klin, Woch, 1869,—0. Berger, Dret Fille 
you particllor Empfindungslihmung. Wien, med. Woch. 1872, No. 97 bis 3. — 
Schappel, ein Fall von allgem. Anithesle Arch. d. Heilk. XV. 1878, 

Anasthesia of the Trigeminus : Kocher, Hirschberg, Guttmann (Casce of paralysis of 
the trigeminus); Berl. klin, Woch, 1868, Nos. 10 and 11; 48 and 40; 51.—Dizom, 
Med. chi, Transact. 2. Ser. Vol. X.—Snellen, Arch. f, d. Hollind. Beitr, 2 
Natur. u. Heilk. [189% —Battner, Erniihrunsatdrung nach 
des Trigeminus etc. Zeitschr, f, rat Med. 8, Reihe, XV, 1862. —Hippel, 
nilrungatdrungen des Auges bei Andsth d. Trigem. Arch, £. Opbthalm, 
1, p. 49.—Meismer, Zeitselir, f. rut. Med. 3, Reihe, XXTX. 1867, 








By the term anasthesia, or sensory paralysis, the diminu! 
or complete suppression of the conduction of stimuli to the mind: 
through the centripetal (sensory) nerves, is implied. If the 















Bractitent being the paralysea of the 
which will therefore here be first con- 


Anesthesia. 


is extremely common, occurring both 
on, and also,—and this is the more com- 
as symptom in various diseases of the ner- 

‘most instances there is only a diminution 
y paresis) in the skin, but occasionally the 
ty is entirely wbolished (sensory paralysis). 


sensations the patient often experiences pe 
gs, which he is in general unable to describe 
of them as sensations of ‘* numbness, 
crawling,” ‘formication,” ete. These are all 
blunting and diminution of the normal sensa- 
case are only observed when, under the oper- 
1 stimuli, such sensations should normally be 
gical conditions of recent origin. The latter 





h the skin, and these are generally divided 
s—tactile sensations and common sense- 
these groups manifold varieties of sensation 

To the first group we may refer sen- 
and sensations of temperature, amongst 
the sensations cxused by simple contact of 
the skin (pressure-minima), the various 
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qualitatively distinct sensations caused by the contact of various: 
kinds of bodies, those well-defined sensations of pressure which 
are susceptible of measurement by the mind, and, lastly, those 
produced by differences of temperature.’ - 

In the second group,—that of common sensations,—very differ- 
ent kinds of sensation are included; the best known of these are 
pain, itching, titillation, sensual pleasure, and that re 
from electrical excitation. 

‘The skin, however, does not only communicate all these paell 
eties of sensations, but we receive at the same time information 
regarding the place where the outward irritation has been applied 
to the skin, and by virtue of the sense of locality, we are able to 
recognize several coincidently applied and qualitatively similar 
sensory excitations as distinct. 

‘The relations of the cutaneous sensibility thus become both 
complicated and difficult to understand, and in pathological cases 
the different sensory qualities, such as the tactile feeling, and the 
feeling of common sensation, the different senses of pressure, of 
temperature, and of locality, as well as the ordinary feelings of 
pain and itching, and the electrical sensation, must all be closely 
investigated. 

The sensory qualities are not always paralyzed at the sume 
time, and in the same degree, in pathological conditions. But if 
this be the case and if every kind of sensation be lost, the case is 
said to be one of dotal sensory paralysis. In many instances, 
however, only particular kinds of sensation are diminished or 
abolished, the others remaining more or leas perfectly preserved; 





‘There might perbaps be wome practical advantage in distinguishing thoes kinds of 
vonmations that reqult from the gentle contact of external bodies (stroking, touching 
with amooth, rough, dry, damp, woollen, and similar bodies), and those caused by the 
application of variously shaped bodies (for instance, pieces of money, rings, keys, ete. 
the form and quality of which ur oxaily recognized withont any eatimate being made 
of the pressure exerted), as tactile sensations proper (Tustgefible), oF as sensations of 
contact (Meimmor's simple tactile sensation), from the genuino senetions of premmne 
whioh Indieate the nmount of and differences in the prossure exerted. Tt cannot a& the 
sume time be denied that, strictly speaking, all those tactile sensations are referable 
to modifications of presmre and temperature (aided by the sense of locality), Our only 
intention is to point out that for practical purposes, and particularly for the purposes 
of diagnosis, somo advantage would be gained by making the above distinction 








¢ combinations may present them- 
» most part, been already observed. 
may be alone lost, whilst the re- 

rved, and the same may oceur with 
and of locality, or two of these sensa- 









or may not be simultaneous paralysis of ordi- 
sb the partial paralyses of common sen- 
frequently occurs is loss of the sensation 
which may occur either with or without 
of the tactile sense. It is thus obvious that the 
combinations is very considerable, and that it 
investigation that the kind of paralysis pres- 
ely determined. In many instances the sev- 
merge in one another, and, with the progress 
changes,the sensory paralysis may be observ- 
over @ larger and still larger area, and in 
artial sensory paralysis may, by passing through 2 
degrees, gradually become total. In regard 
of anssthesia over the surface of the skin, a 
between circumscribed (local) and diffused, 
3 We speak too of unilateral and bilateral 
paraplegic sensory paralyses, etc., expressions 
farther explanation. 
the intensity or degree of disturbance, the term 
is applied to that condition in which some 
n is entirely extinct ; ixcomplede, in which it is 

























Pathogenesis and Eliology. 
comprehend the pathogenesis of anwsthesia, it 
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will be expedient to consider briefly the physiological 
constituting the basis of sensation, 

All sensations derived from the skin originate in a change of 
the peripheral terminal apparatus of the sensory cutaneous 
nerves, with the structure of which we are as yet only par 
tially acquainted (Vater's or Pacinian corpuscles; Meissner’s 
tactile corpuscles, the club-shaped terminal enlargements of 
Langerhans). Whether these several forms of terminal appa-— 
ratus are adapted to receive and communicate the different 
Kinds of sensations, is still unknown, 

Every external influence acting upon the terminal apparatus 
constitutes a stimulus, provoking irritation; and this irritation 
is transmitted through the sensory nerve-fibres, in a centripetal 
direction. Here again the question still remains undecided 
whether there are different paths of conduction for the several 
sensations. Neither the reasons adduced by many physiologists, 
nor the pathological cases reported by numerous observers 
(Nothnagel, Berger), which appear to favor the view that suel 
different paths do exist, permit any positive statement to be- 
made on the point at issue. It is even somewhat doubtfal 
whether conduction to the central organs from the peripherle ter- 
minal apparatus takes place in a perfectly Isolated manner. 
Pathological cases, and the physiological experiments of Arloing — 
and Tyipier have rendered it probable, in regard to the terminal 
ramifications of the sensory nerves of the upper extremities, 
that after the destruction of a particular sensory nerve, the 
sensory impressions formerly transmitted through it may be eon- 
ducted through adjoining nerves to the central organ, so that 
no anmsthesia need necessarily be present in the region supplied 
by a divided sensory nerve, and we are driven to admit the 
existence of numerous peripheric anastomoses between the sev- 
eral sensory nerves. 

The peripheric paths of conduction enter the spinal cord by 
way of the posterior roots, But some obscurity exists in re 
gard to their subsequent course in the cord. The posterior 
white columns (and perhaps also the adjoining parts of the — 
lateral columns) and the gray substance must, in any case, be 
the principal means of conduction. But the relation of these 









































» infer ithe existence of distinct con- 
wnsations. A view that has lately been 
that the principal conducting paths 
and in its immediate neighborhood, 
ice there are only secondary conduet- 
according to this view, are used for con- 

ful stimuli are applied, but then they 
n(pain). The greater number of the sen- 
decussate in the spinal cord, though at 


oblongata the sensory paths are more Inter- 
run through the pons and the crura cerebri, 
relations that have not as yet been satisfactorily 
| the great central ganglia, and especially with 
n and finally, forming part of the 
er to the cortex cerebri, The sensory 
terminate chiefly in the cortical region lying 
fissure, and it is here, therefore, that we 
e central terminal apparatus for the reception 
i Whether there are different paths of 
as different central organs in the brain for 
s of sensory qualities, has not as yet been 
but certain pathological observations made 
and others have at Jeast rendered it probable. 
at the above shortly-sketched relations shows at 
a may arise from changes in very different 
ry hervous apparatus: as 1, from some chang 
the peripheral terminal apparatus; 2, from 
uption of the conduction of sensory impres- 
take place at some point, @, of the peripher 
al cord, orc, of the brain: lastly. 3, from some 
b of the central organs of reception. In 
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accordance with these possible variations, the causes of anzs- 
thesia may be grouped in avery simple manner into: 

1. Causes which lower or destroy the excitability of the per- 
ipheral sensory terminal organs (true peripheral angwathesis). 

One of the most palpable causes, and the anmsthetio effect of 
which is most frequently brought under our notice, is nndoubt 
edly cold (local deprivation of warmth). Asa typical instance 
of its action, the local ansesthesia, caused by the application of 
ether spray, or some similar agent, to the skin, may be men- 
tioned. In consequence of the intense cold thus produced, the 
skin becomes in a short time so insensible, that surgical opera- 
tions can be performed on it without pain. This method of 
preventing pain, as is well known, is in favor with many prac- 
titioners for the smaller operations. The application of ice or 
of cold mixtures, as well as long exposure to very cold air, pro- 
duces the sume effects. 

In this way the excitability of the peripheral terminal appar- 
atus, and perhaps also of the sensory nerves immediately adjoin- 
ing, becomes lessened or entirely abolished. The physiological 
experiments of Weber, A. Eulenburg, Nothnagel, and others, 
have demonstrated that the sensations of pressure, temperature, 
and space, the feeling of pain, and the sensibility of the skin te 
electric stimuli, may all be lessened in a similar manner. Com- 
plete congelation causes loss of sensibility, hy the formation of 
an eschar ; the so-called “rheumatic anesthesie” are traceable 
to other causes rather than to the direct effeet of cold. In like 
manner the influence of high degrees of heat may lead to a 
blunting diminution of the perception of the different kinds of 
sensation as has been demonstrated by the experiments of 
Weber and Nothnagel. 

It may frequently be observed that the protracted action of 
certain corrosives on the skin diminishes its sensibility: the best 
known example of this kind of anesthesia Is that which occurs 
in Jaundresses (Romberg) from the action of alkaline salts, 
though the temperature of the water has also much to do with 
its origin, A similar effect has been noticed as a result of the 
action of powerful acids (acetic acid, aqna fortis, &e.) ; no doubt 
can exist that this is due to the action of these corrosives upon 





ing atropine, aconitia, &c,, may also 
of the skin, apparently by their influ- 
heral terminal apparatus. 
the circulation are of equal importance in 
Ischemia of the skin is 2 particularly 
cause of cutaneous anesthesia, Both the 
the spasmodic ischwmin are capable of lowering 
f the peripheral terminal apparatus, and many 
es (spasmodic contraction of the arteries), 
by anesthesia (Nothnagel), act in this 
of the tactile sense may also be lowered by 
(Stanungshyperemie) (Alsberg). The mode 
| anwsthesize observed In many affections of the 
in the multiform circumscribed cutaneous 
d by Veiel, and in Herpes Zoster) arise, has 
ascertained; though in the case of Zoster, 
some probability, ascribe it to arrest of con- 
, peripheral nerves from neuritis. Lastly, com- 
of the skin (owing to burns, frost-hites, 
by destroying the peripheral tactile organs, 
kinds of sensations which they are destined 
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out the area of their distribution, Cold, however, 
produces anwsthesia by its action on the peripheral nei 
trunks: in most cases of this kind it is probable that a slight 
(‘‘rheumatic’’) neuritis is present. In the next place, infurfes 
(of all kinds and in the widest sense of the term) are frequently 
causes of peripheral anesthesia; but an enumeration of the 
possible varieties would lead us too far. In many instances 
simple compression has only been effected, as in the case of her- 
nie, tumors of all kinds, neuromata, lepra nodes (in lepra anaes 
thetiea), ete. Simple neuritis, if the nerve fibres undergo com- 
pression to 9 sufficient extent, may lead to anwsthesia, as occurs” 
in Zoster: in a case related by Remak, after a wound of the 
nerves of the ungual phalanx of the thumb, a centripetal anma- 
thesia of the parts supplied by the radial and median nerves — 
grdnally supervened,—a result that is explicable on the su 
sition that it was a case of progressive neuritis; the suggestion 
made by Remak that it was due to reflex anwsthesia is, in our 
opinion, much less probable. Some of those anwsthesim that 
accompany neuralgise belong to this eategory, while others are 
best explained by admitting the existence of some influence 
acting on the central organ (sce above). 

3. Causes which occasion arrest or suppression of condite- 
tion in the Srixat Corp, (Second group of anesthesie of the 
conducting organs.) ' 

It is very dificult to refer spinal anresthesiw to any partion. 
Jar local change in the spinal cord, first, on account of the 
‘unsatisfactory state of our knowledge in regard to the physiolo- 
gical conducting paths ; and, secondly, on account of the imper- 
fect information we possess in regard to the pathology of the 
cord itself. The chief seat of partial sensory paralysis is un- 
doubtedly the central organ; for the majority of cases belonging 
to this category depend upon disease of the central nervous: 
system, whilst there are comparatively very few clear and ine 
dubitable Instances of partial sensory paralysis due to disease 
of the peripheral nerve trunks on record, if we except the case 
observed by Nothnagel (loc. ecit.), which, however, was first 
amined two years after the injury was inflicted. For all details 
on these points we must refer to the description of the diseases 

































$ of the vertebral column, in cases of 
marrow from extravasation of blood, 
curvatures), and congestion-abscesses, 
on of the cord, etc. Partial sensory 
c , on the contrary, to diseases of the 
of the lateral) columns, or of the gray 
together. As appears from Schi{f's most 
only the extent of the disease, as seen 
tion of the spinal cord, but its position at 
3 height, is of importance in regard to the 
of the sensory disturbances produced, since 
h conduction of sensory impressions is 
alter their position (the fibres which run in 
r example, passing from them into the pos. 
f the gray substance), In consequence of which the 
@ still more complicated. It, however, appears 
ly ascertained, that in disease of the gray ~ 
sensation, in disease of the posterior columns, 
bar portion of the lateral columns, tactile sensa- 
ly impaired ; moreover, that in uni-lateral spinal 
existence of some lesion of the opposite half 
may be assumed (in consequence of the decus+ 
ry fibres in the spinal cord). To what preclse 
partial paralyses of tactile sensil ? 
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served which are conditioned by the seat and extent of the spinal ; 
affection, and that in point of fact all possible forms of pas 
sensory paralysis occur. Tabes dorsalis, chronic myelitis, sclero-_ 
sis, and softening of the spinal marrow are the affections that are 
most frequently associated with such anmsthesim; and for all” 
further particulars, we must refer to the detailed description of 
these diseases in a subsequent volume. 
4, Causes which occasion arrest or interruption of the eo 
duction in the Brats. (Third group of anesthesia of 
organs of conduction.) 
The conditions are here just as obscure and as difficult to un- 
derstand as in the case of the spinal cord. The existence of se 
rate conducting paths for the different kinds of sensations ap- 
pears to be deducible from numerous pathological observa- 
tions; no certain facts have, however, been obtained in regard i 
the position or course of these channels of conduction in th 
brain, and it is probable that we shall only gradually obtain ae- 
curate information on this point by numerous and exact ob 
tions made on cases that happen to occur, At present it can o1 
be said that the sensory nerves may be injured in any part of 
their course from the medulla oblongata, through the crura cere: 
bri, the central ganglia, and the corona radiata, to the . 
cerebri, and that such lesions, which may be very various in kind 
may lead to anwsthesia. Asa result of the complete de 
tion of all sensory fibres (which has already taken place in th 
cord), the answsthesia always occurs on the side of the body opp 
site to the cerebral lesion. It generally assumes an hemiplegic 
form, though, of conrse, with bilateral disease, bilateral anies 
sia also occurs; and, on the other hand, if the cerebral lesion b 
small, the anesthesia may be quite limited. Motor p is 
(Hemiplegia), and various symptoms indicative of disease of 
brain, are almost always present. For all details respecting th 
points, the reader is referred to a subsequent volume of th 
work. 
We shall here only add, that hemorrhage into the 
bral substance constitutes the most frequent cause of an 
thesia of the conducting fibres of the brain; and this i 
especially the case when the hemorrhage takes plac 
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of the gray cortex of the brain, and particular- 
} ag Every kind of anatomical lesion of 
(may occasion snmesthesia. Diseases of the meninges 
Ppetiate ptece anesthesia, by causing disease 
of the convolutions, and an explanation is thus 
the exceedingly frequent occurmnce of anesthesia 
fms of mental disease, the seat of which we are dis- 
tate in the cortex itself. 
cerebral lesions it is particularly chronic encepha- 
different terminations in sclerosis, or in softening. 
apoplexy, inflammations of the meninges. 
‘Spt to be associated with central anwthsia. The 
that is associated with epileptic attacks catal-p=y. 
tia, coma, ete, may also be attributed to distarb- 
2 functions of the cortical portion of the brain. 
(true paychoses, anzesthesia (and also. in particular. 
pears most frequently In melancholia arronira and 
fey, —in the latter case, however, being in part alo 
(peident disease of the spina] cord. Ansesthe-ia is 
‘amon in simple melancholia. in insanity. and in the 
Sof idiocy. § We are thus Ie? to understand why 
fing from mental disease often bear the most pain- 
ay the greatest equanimity. and ten mariiate 


the most horrible manner, For details, the special 
saibject must be consulted. 
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But there are still numerous forms of anesthesia, In regard. to. 
the pathogenesis and seat of which we possess but little info 
tion, and which, therefore, have not been considered under 
of the foregoing heads. The most prominent of these is ae 
anesthesia that occurs in connection with hysteria, of whieh 
forms one of the commonest symptoms. It sometimes appears 
to be quite local, whilst at other times if extends over one-half 
or even over the whole surface of the skin, either as a complete, 
or, less frequently, as a partial paralysis of sensation, and par- 
ticularly frequently as an analgesia, We are still ignorant 
the true seat of hysterical anwsthesia; it is probable that, in 
majority of cases, the central nervous system is affected, thou 
the particular part may vary considerably, The seat of the form 
of anesthesia which is sometimes observed as an accompaniment 
of epilepsy, catalepsy, chorea, hypochondria, and other neu- 
roses, is also not clearly ascertained. 

The so-called lorie anesthesia ave generally due to some 
lesion of the central nervous system ; at least, this may be said 
of the sensory paralyses produced by the so-called anesthetic 
(chloroform, ether, liquor hollandicus, ete.) It appears fairly ee: 
tuin that these agents first lower the excitability of the se: 
centres, and then that of the motor and reflex centres; but pr 
ably the peripheral nerves and terminal apparatus do not ret 
unaffected. The anesthetics act yp: larly by effecting 
change in the gray substance, whilst the nerve fibres appear t 
be less readily influenced by them. This, perhaps, affords an. 
planation of the fact that, ina certain stage of the narcosis, 
tile sensations can still be perecived whilst the sensation of p 
is already abolished. 

The anwsthetic action of narcotics, such as morphia, atropine, 
etc., is much less marked; still, however, even when admi) 
tered in small doses, they blunt the sensibility, and, in lang 
doses, produce sopor and complete anmsthesia, Their mode of 
action is almost identical with that of the anwsthetics. The 
tion of different toxic substances, such as alcohol, lead, cop) 
arsenic, ergotine, saponine, bromide of potassium, and others, 
producing anesthesia, has been hitherto a pure matter of suppo 









r Ferobably varies in different instances, the 
eral portions of the nervous system 

















regard to the unusually frequent oceur- 
aw with syphilis in its secondary stages. In 
is a very common symptom of secondary 
and whilst it may be generally diffused 
dy, it is more frequently quite local, appearing 
ds in different parts of the ekin. The most 
re the backs of the hands and the breasts. It 
with obtnseneas of the tactile sensibility, 
with a diminution of the sense of temper- 
on syphilitic infection is strongly as- 
who clearly indicates the points that dis- 
hysterical analgesia, We are still completely 
mical seat, 


Symptoms. 


itself by subjective as well as by objec. 
the former are, however, frequently very in- 
gu and for a knowledge of the exact 
seat of the disease, the objective symptoms 
valuable, These must be ascertained by 
2 investigation. Unfortunately this is very 


ma sur Le Syphilis, Paris, 1973, p. 783, et sep. 








in many instances, and especially with uneducated patter 
very unsatisfactory, In many cases, of course, the results 
sufficiently obvious and intelligible, but if we reflect on 
paucity of our knowledge in regard to the most 0 
points of the physiology and pathology of the sensory a 
tus, in spite of the manifold investigations that have been 
taken, we must acknowledge that much valuable time | 
labor have been already uselessly expended over these 
tions. 

A short account of the methods of testing the sen: 
will not here be ont of place. As a preliminary, the fact 
discovered by Tiirek may be mentioned, viz., that the di: 
affected by anwsthesia appears larger when the investiga 
commences from the anesthetic district of the skin, and 
vances towards the healthy part, and smaller when the exonta 
tion is undertaken in the opposite direction. The limits, there — 
fore, between the healthy and diseased districts alter accordin 
to the direction in which the investigation is made. This 
be observed in each case, 






























‘The investigation of tho true tactile sensations or feelings of contact (see 
romarks on p. 200), may be most readily accomplished by delicate and rfc 
contact of foreign bodies, as by moving the tips of the fingers or the head of 
over the skin, and by touching the bairs, Thus, for example, it may be 
tainod whother the pationt can distinguish the head from tho point of the 
‘or whether be can determine the nature of smooth, rough oF woollen objects. 
those parts which are more especially used for the determination of the finer: 
tinctions botwoon difforent objects, a4, for instance, the palms of the hands, 
test may he made by placing various bodies (pieces of monoy, small keys, butte 
rings, ete.), upon them, and making the patient describe them with closed 
By « porallel series of experiments on healthy perwons (and, best, on one's self), 
judgment may be acquired as to what the discriminating power of the tect 
senae is in a given rogion, thus enabling us to draw correct conclusions in path 
Togical cases. Whore the disease ix unilateral, the easiest and most certain 
is to compare the two sides together. 

‘The testing of the sense of preseure is best effected by the superimposition of 
weights, in order to determine the minimum differences thnt can be perceived (Ee 
UL, Weber's method). This method is so well known that it is unnecessary to e1 
into further details in regard to it, Tho testing can usually be carried out 
facility by means of coins (Eigenbrodt), such us silver crowns or half dollars, 


uit boexdaded. Bolenburg found, by means of this 
of pressure, amounting to from ¥y to vo, can be dis 
ihe face; on the hand and arm it amounted to from Ay to: 

of the thigh and leg, and an the dorsum of the foot, 
je about the same ax on the hand; finally the percep 
: less acute on the akin of the sole of the foot and on 

“the log, ‘Thoto numbers may serve as a standard by which to 
Quick and certain resnlts ary only obtained in wnitato- 
b the two sides of the body can be compared ; in other 













r¢ may he roughly tested hy the simple appliention of hot 
cold metal rods, teat tubes Giled with hot and cold water), 
of testing it is to see whether the patient can distinguish: 

f between cool currents of air, such as may be produced 
from a little distance, aud warm ones such as may be pro- 
it in close proximity. For a still more delicate investiga 

wt be used which are capable of indicating minute differences 
‘Nothnagel’s instrument consists of two salloders with metal 












heights (thermmsthesiometer). Variations of temper- 
and 91° F.), amounting to tlt a degree oF leas, ure aluost 
- 
can te: distinguished, at on the back, one of about 
‘Deviations, to any considerable amount, from these num> 
1 as pathological. Alternate immersion of the fingers, hands, 
temperatures, may in some measure supply the place of 

cat zation, 
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‘Testing of the sense of Locality (senso of spnce) ia effected in the simplest manmer 
by tonching some part of the skin with the finger or the point of a needle, whilst 
the paticat’s cyes remain closed, and then directing him to indicate the point 
touched ; the error in healthy persons is about equal to the minimum distance st 
which, according to E, H, Weber's method, the points of the compasses cam be 
recognized as separate in different parts of the skin. This method, in which eom- 
passes are used, us suggested by Weber (or the analogous mstheslometer of Sieve 
king), gives results that are more exact, and admit of being expressed in numbers 
By its means we endeavor to discover the smallest distance at which two tactile 
impressions, separated from each other by u certain space, can be felt as two, Thike 
distance varies considorably in different parts, and can be immediately read off 
on the circle. Any incroaso beyond the norm of these distances, indicates a dini- 
ution of the sense of locality, The nominal distances have been ascertained with | 
great care by Weber, and the following may be here mentioned: the tip of the 
tongue—1. 2 mm. ; tho extremities of the fingers—2, 25 mm. ; the dorsal side of the 
first phalanx—16 mm. ; the back of the hand—31 mm_; the forearm and leg—about 
40 mm.; the back—from 40 to 70 mm.; the upper arm and thigh—?7 mm, OF 
course only considerable deviations from these approximatively normal numbers 
‘eun be regarded as pathological ; the individual differences being very great, whilst 
‘the sense undergoes great temporary improvement by practice. For the details of 
this somewhat slow method, and for tho procantions that should be taken, reference 
must be made to physiological works, 

Amongst the ests of common sensation, those for sensation of pain are most im- 
portant, ‘This can eusily be tested by the prick of a pin, by Luring, pinching, 
firm pressure, and also by the npplication of a strong famdic current. ‘The sensation 
of Cickling may We investizated in the ordinary way. A method, that at first sight 
‘appears very appropriate, is the test for the eleetro-cutancous sensibility, by means of | 
the farndlc current, as proposed by Leyden. In this it is sought, by means of « 
pair of electrical tnctile compasses, to ascertain the mininvum strength of the current 
required to produce an electrical sensation: at the same time provision fs made for 
reading off the distance separating the coils of the induction apparatus, thus render 
ing it possible for a comparative numorical estimate to be formed. Unfortamatels, 
his method is very uncertain fn its results, chiey on account of the varsing thickness 
and conducting power of the epidennis, which introduces a very uncertain factor 
into tho experiment, From the results of my own experiments with it, I cannot 
consider it as being adapted for ordinary use; and it has the additional disadvan 
tage of occupying a great deal of time, For ordinary cases, a simple application 
of the ordinary electrodes with the common faradic current is quite sufficient. 

In some cases, the investigation of tho sensibility of the skin may be rendered 
more complete by determining the pertod required Jur the conduction of senantions, 
and it will be found that cases of retarded conduction of sensation are not very 
uncommon. If the retardation be considerable, it will be shown by the much 
Jonger interval that clapses, as compared with the normal condition; the patient, 











thods we can acquire a perfect object- 
and extent of the anmsthesia, 
great precision how far the various 
yaffected. Itis easy to understand 
and degrees of disturbance may 
z to discuss at greater length. It 
t ed, to give a complete picture of the 
disease in the different forms of anwsthesia, 


on alone. 
yptoms of ansesthesia are, for the most part, 
g founded on the diminution of normal sen- 
we accidental, that is to say, they do not prop- 
anesthesia, but to accompanying disturbances, 
causes. 












gloves, and the fect feel as if the patient 
ol, or on a carpet, or on a bladder filled with 
e slighter degrees of this sensation can be most 
in the extremities of the fingers, particularly 
nagainst each other. Tn the higher degrees the 
the feels as if his limbs were altogether absent, 
g, he stepped on air; he needs the help and 
The usual feeling of the contact of dress and 
; in any kind of manual labor the usual sen- 
g; pens and needles fall out of the hand un- 
t incessantly follows its movements with the eye, 
ocenpations become either very difficult or 















e anesthesia dull sensations, which the pa- 
@ unable to describe, are sometimes experienced, 
¢ tissues and organs, as in the muscles, joints, 
i of course are mentioned by him among other 
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subjective symptoms. There is generally a feeling of dull heavi- 
ness in the anesthetic parts. The patient, moreover, very 
generally complains of itching and formication in the parts 
affected. 

These sensations, however, do not properly belong to anies- 
thesia, but must be included amongst the concomitant phenom- 
ena of the disease (since it often happens that they appear inde- 
pendently as an accompaniment to some other affection, as, for 
instance, neuralgia). The coincident or associated phenomena 
may vary greatly, and usually depend on the participation of 
other nerves in the affection, but partly also on the more or leas 
complete abolition of the physiological functions of the nerves 
implicated. 

Thus we find that the paresthesia already mentioned (itch- 
ing, formication, and, more rarely, curious feelings of heat and 
cold, burning, etc.) are experienced in sensory nerves. These 
sensations oceur, for the most part, though not exelusively, 
within the anwsthetic areas, though the greatest possible varia 
tions occur in this respect. It has not been clearly ascertained 
what are the conditions on which these sensations really depend; 
we do not know what kind of irritation is required to excite in. 
the nerves those curious feclings that are described as formica- 
tion and numbness; we assume, however, that they are essen- 
tially caused by certain excitations of the nerves, which, in 
accordance with the law of excentric projection, are transferred. 
to the periphery like those excentrie pains which we shall now 
proceed to describe. The feelings of heat and cold may perhaps 
be caused by associated changes in the state of the blood travers- 
ing the affected parts. 

Amongst tle concomitant sensory phenomena, pain is a very 
common symptom. It originates in cases of anesthesia of the 
nerve, in consequence of some irritation affecting the portion of 
the nerve which is situated centrically to the cause of the arrest 
of conduction, and which, according to the Law of excentric pro- 
jection, is transferred to the periphery, where it may be felt as a 
very acute pain. The singular cireamstance, that parts in which 
neither pain nor even a sensation of touch can be elicited by 
any mode of invitation, may become the seat of the most violent 

















































forms of conductive anesthesie, but they 
‘injuries of the peripheral nerves (as in 
sions, neuritis, etc.), and it depends more 
ul grouping of the symptoms, whether 
regarded as neuralgia, anwsthesia, or paral- 
the symptoms being caused by the associa- 
kinds of nerves in the same nerve trunk. 
special sense are in many instances miuteri- 
eularly in centric amesthesia, or in lesions of 
contain nerves of special sense, ay in the ease 
‘Loss of taste and loss of smell are most com- 
cases reported by Binz and Guttman); loss of 
is le ss frequent, and that of sight very rare. These 
, depend exclusively npon the seat of the dis- 
gst the concomitant motor phenomena, paralysis is one 
‘often associated with anwsthesia, and it in general 
the same causes as those which produce the anes- 
thus, for example, in mixed peripheral nerves, and 
“paraplegia, or the disturbance of co-ordination 
may be observed, and in cercbral affections, be- 
‘motor hemiplegia may he present. Cramps of 
more rarely observed, but may, nevertheless, be 
the primary disease; states of muscular tension, 
- contractions, spasms, contractnres, cte., are for 
et with in spinal and cerebral anssthesia. 
contraction [contracture] may likewise be 
tt of coincident paralysis in the peripheral 


portance to study the behavior and relations 
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of the motor rgflew actions. All 1eflex actions in peripheric an- 
wsthesie are, without exception, abolished, but in spinal anms- 
thesiw everything depends upon the seat and extent of the prin- 
cipal disease ; if the are of reflexion, situated at a lower plane 
than the disease, remain unaffected, the reflex acts may be pre- 
served and even be increased in their intensity; if, on the con- 
trary, the arc lie above the part, or be implicated in the disease, 
the reflex acts are abolished. In cerebral anasthesie the various _ 
spinal reflex actions are all preserved, and, indeed, are often per- 
formed with abnormal energy, whilst those effected in the cere- 
bram may undergo modifications in character similar to those 
which occur in spinal diseases. This is not the place to disenss 
these points in detail, but they will be considered under the head 
of diseuses of the brain and spinal cord. 

In many cases well-marked concomitant vaso-motor phenom- 
ena are observed: either redness and increased temperature of 
the skin, sometimes with augmented perspiration, or pallor and 
coldness, with abnormal dryness of skin. These varieties de- 
pend, asin neuralgia, upon the coincident implication of the vaso- 
motor nerves, which may of course be affected in many different 
ways in the various forms of the disease. It must be noticed, 
that anesthesia per se, that is to say, the abolition of the ordi- 
nary centripetal excitations, has no influence upon the peri- 
pheric circulation, for this can only be altered by direct irritation 
applied to the vaso-motor nerves, or in a reflex manner by condi- 
tions of excitation calling forth in anwsthesia excentric pains 
and paresthesise. 

‘The same observations apply to drophic disturbances, which 
not unfrequently form concomitant symptoms in anesthesia, | 
Amongst these are included atrophy of the muscles and other — 
tissues, desquamation of the epidermis, abnormal and irregular 
growth of the nnile, swelling and glossinosa of the skin (‘glossy 
fingers"), herpetic eruptions, pemphigus, and ulcers, which 
have all been observed ; also slight and severe degrees of bed- 
sores, as well as feeble resistance to all kinds of external in- 
juries, which may be speedily followed by malignant inflamma. 
tions, ecehymoses or mortification, The simple fact that eom- 
plete anmwsthesia, such 2s occurs in most cases of cerebral origin, 




















of external injurious agents. These 
e can be no doubt, are due to the im- 
yaso-motor nerves in the disease. If the 
sensory and vaso-motor (and trophic) 
, then are the conditions the most favorable 
to be equally affected ; this explains why 
tr es are most commonly observed in severe 
d peripheral nerves. In the spinal cord where 
vaso-motor trophic nerves are not in such imme- 
they may be separately affected; which ex- 
‘disturbances are so often absent in spinal 
they are present in other forms. They are 
however, in all cases in which the entire thick- 
1 isdestroyed thronghont any considerable extent. 
d, in the brain these different nerves lie at so 
from each other that it is a rare occurrence for 
¢ coincidently diseased ; and consequently, asa rule, 
es do not occur in cerebral aniesthesim. 
e most interesting trophic disturbances, which Is 
tly observed in trigeminal anesthesia, Is the so- 
paralytic ophthalmia,’ in the more serious cases 
ually increasing hyperemia of the conjunctiva 
clondiness and ulceration of the cornea, procecd- 
ity perforation and destruction of the eye by 
disturbance, which appears so constantly after 
section of the trigeminus, has been thoroughly 
ey: physiologists (Magendie, Bitter, ssner, 
f, Hippell, and others); and it was believed that 
Ieedtalusion for or against the existence of trophic 
“probably be arrived at from observations in this 


ew held by some that the sensory fibres exert a di- 
gence on the parts they supply has been refuted, 
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and the opinion, so persistently maintained by Snellen, th 
loss of the protection ordinarily afforded to the eye by the se 
sory nerves is the only cause of neuro-paralytic oph p 
has also been shown to be untenable. The most probable 
is that which was originally advanced by Meissner, viz., th 
first branch of the trigeminus contains true trophic nerves, wh 
there form a fasciculus, and that the absence or occurrence ¢ 
trophic disturbances is conditional on their implication in # 
same morbid process which has caused the anesthesia. 
solution of this question, however, must be left to experim: 
physiology and pathology, and we shall here only add that thi 
trophic disturbance oftthe peripheric portion of the trigeminn 
wont to be occasioned by only one lesion, whilst in anes 
of the trigeminns of centric origin this lesion is wanting, 
To all appearance the symptoms accompanying anmsth 
present much more of an accidental character than those 
ciated with neuralgia ; for the most part they are not di 5 
dependent on the anesthesia, yet their presence and grouping 
may afford much aid in the discovery of the localization 
nature of the morbid processes to which the anesthesia is du 
An examination, therefore, into the nature of these processes is 
a matter of no slight importance. 





Symptomatology of the Several Forms of Anaesthesia, 


We shall here briefly characterize some of the more 
quently recurring forms of anmsthesia, omitting such points 
may be diseussed more elaborately in other parts of this works. 

Traumatic Anasthesia.—The immediate cause of this forn 
of anesthesia is a wound of some kind or other, such as that 
produced by gun-shots, contusions, dislocation, ete., or a 
chanical compression, as that produced by abscesses , ¢ 
trices, ete. In such cases, the anmsthesia is generally total, 
is always accompanied by well-marked motor, vaso-motor i 
trophic disturbances, as well as by more or less acute excentril 
pains. The course of the affection is usually very slow, and 
union generally begins to take place at a rather Jate period; asa 
rule, however, it takes place earlier in the case of sensory than 
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dom by any disturbance of the motor functions. Herpes, on the 
contrary, is of frequent occurrence. The pathognomonic symp- 
tom is the evidence of neuritis in the nerve. This holds also for 
the ansthesite caused by lepra, neuromata, and other tumors. — 
The diagnosis essentially rests on the proof of the existence of 
these pathological products. 

In the same way, in cases of foxic anesthesia, evidence of pre- 
existing poisoning is of great importance in determining the 
diagnosis, This is most readily obtained in cases of chronie 
poisoning by lead, in which, however, the ansesthesia is seldom 
of high degree. Anzesthesia from ergotine poisoning generally 
attacks the fingers and toes at the same time, and is associated 
with a considerable amount of vaso-motor disturbance ; in severe 
cases the extremities mortify. 

Anesthesia following certain acute diseases may be of the 
most various kinds, After typhoid fever the anwsthesia is often 
confined to the area of distribution of a single cutaneous nerve, 
or extends over the area supplied by larger mixed nerves, and is 
then generally associated with motor disturbances; or it may 
be of spinal, and sometimes even of cerebral origin. After diph- 
theria, anasthesia of the pharyngeal muscles is very frequent, 
asymptom that is not at all uncommon even after simple in- 
flammatory angina. Moreover, very widely diffused forms of — 
anesthesia occur, which generally, however, appear to haye a 
central origin. 

Hysterical anesthesia may present very different forma, It 
may either be local or widely extended over the whole body; it 
may be confined to one extremity, or appear in an hemiplegic or 
paraplegic form ; it may be partial (most commonly as analgesia) 
or total, and may attack the macous membranes (pharyngeal and. 

Yyogeal mucous membranes, vagina and vulva) just as well as 
in. Its real nature is asa rule established by other eyi- 
dence of hysteria, (See the chapter on this subject.) 

Syphititie anasthesia (Pournier), which chiefly presents 
itself in the form of analgesia, and oceurs only on particular 
parts of the body (as the backs of the hands, mamm, etc.), has 
already been briefly described. 

Spinal anesthesia is one of the commonest forms, and is 














ur on other isolated parts of the 
i by the ulnar nerve, in tabes; in 
th nerve, and on the trank. It may be 
a complete or an incomplete, sensory 


(chiefly of a paraplegic form), 


' ive at a conclusion in regard to the seat of 
information see the section on Diseases of 


esta can only be easily recognized when it at- 

body; but it often appears to be confined 
the skin, to the districts supplied by particular 
extremity, and the diagnosis can then only be 
n @ consideration of the accompanying cvrebral 
-paralyses, disturbances of the senses, implica- 
nerves, vertigo, diminished intelligence, im- 
mory, ete.), but in most cases this is accomplished with- 
special difficulty. Anesthesia may accompany cither 
diffused disease of the brain; it does not, however, in 
high degree of intensity, and shows a strong dis- 

ywement; partial paralysis of sensation may 
rare. The great variety in the modes of super- 
anesthesia admits of easy explanation when 
between the sensory, motor, ard vaso-motor 
brain, and the numerous forms of diseases by which 
e attacked, are borne in mind. Analgesia is of 
juent occurrence in the psychoses; and simple 
is also often present. (For further details on 
we must refer to the chapters specially devoted to 











the anmsthesie of peripheral nerves, ANESTHESIA 
GEMINUS alone requires a more detailed description. 
frequently observed as an isolated affection, and 
st part a dangerous disease; besides its practical 
it possesses considerable physiological and patho- 
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This form of anesthesia often results from mi 
atrophic changes, degenerations, tumors, ete., affecting the 
cranial partof the trigeminus, and especially the ganglion Gasse 
or from pathological changes affecting the neighboring parts, 
the bones, vessels, and membranes of the brain, etc., and ext 
ing to the trigeminus ; or from injury by fractures of the 
wounds of the head, operations, ete, The peripheric anmsth 
of the trigeminus are due to these or to similar causes, but 
fibres in their central course may also be affected in apop 
tumors, atrophic processes, sclerosis of the brain, the 
manifesting itself as anwsthesia, 

The extent of the anesthesia will of course vary according 
the seat of disease, being either limited to a single branch 
principal trunk, or affecting the whole region of distribution 
the trigeminus. In the latter case, one side of the face, part o 
the ear, the skin of the temple and forepart of the head, 
deprived of sensation. The conjunctiva and cornea, the n 
and oral mucous membranes, the tongue, gums, and a part of the 
pharynx, are all rendered more or less completely insensitive o 
the affected side. We are not aware if partial sensory pa 
of the face may occur. When the patient puts a goblet to hi 
lips, it gives him the impression of being broken; he does 
feel on the anw@sthetic side when he has anything in bis mouth, 
or even when a foreign body enters the eye, etc. Excentric pail 
not infrequently occurs amongst the concomitant symptoms ii 
the form of a violent tic doulonreuxs. The movements of mia 
cation are sometimes disturbed and sometimes unaffected, whieh 
is dependent upon whether the motor root (portio minor) of 
fifth is or is not implicated. Those facial muscles that recets 
their nervous supply from the facial nerve, remain perfecth; 
capable of performing all voluntary movements; yet the move- 
ments of the anesthetized half of the face are not infrequenth 
slow and imperfect. No reflex actions whatever can bee 
forth when the anesthesia is peripheric. The skin of the fac 
appears bloated and often of a bluish-red color, and cool; spot 
giness of the guins, ulcers of the mucous membrane of the mo 
and nose, and hemorrhage from these parts, are all sympte} 
that have been observed; injuries of the anmsthetic mue 








symptom in various diseases of the brain and base of the 
cranium. The seat of the disease and its peripheral or centr: 
origin can be easily ascertained by a little attention to the parts 
affected by anwsthesia, to the presence of motor, trophic, and 
sensory disturbances, and to the existence or non-existence of 
fanctional disturbances of the nerves at the base of the brain, 
or of the brain itself. (For sdditional information reg ing 
the diagnosis, see Romberg). 
Anesthesia of the several spinal nerves requires no partic 
description ; its seat and extent depending upon their anatom- 
ical distribution, whilst its etiology and symptomatology 
be deduced from the statements that have just been made. 
































Course, Duration, and Terminations. 


An account of the course, duration and terminations of 
thesia may be comprised in a few words: these all depend 
entirely upon the nature and curability of the primary dise 
Anwsthesia may be either sudden or more or less gradual im it 
mode of commencement. In favorable cases, after the dis 
ance has reached its acme, gradual improvement commen 
and recovery finally takes place ; as, for instance, in many 
tral anesthesia, and in the rheumatic, ischemic, and trau 
forms. In unfavorable cases the disease becomes either gr 
ually or suddenly worse, advancing from partial to total, an 
from circumscribed to diffused anesthesia; serious trophic dis 
turbances then supervene, namely, extensive bed-sores, 
may lead to death through exhaustion or from pyw#mia. 
recovery {8 still possible in states of advanced anmsi 
Everything here depends on the nature of the primary 
but to enter minutely into all the different courses the 
may take, would be to recapitulate the whole pathology of tI 
central nervous system. It often happens also that when a 
ment has commenced, one or other of the sequelse of the di 
remains behind ; tactile sensibility remains for a long time 
and is clearly more diminished by cold than in healthy parts 
the skin. Sometimes particular kinds of sensation are i 

















‘of the disease ; this can be readily 
methods of investigation given above, 
to discover the precise seat 


esia is of peripheric or of central origin. 
as may be gathered from the foregoing 
extent and the degree of the anmsthesia 
‘sis occurring almost exclusively in cen- 
ipheral disease), the accompanying motor, 


the existence or non-existence of spinal 

ptoms, the evidence of the existence of different 
r is between true peripheral anesthesia 
peripheral conducting organs, on the one 
true central anmsthesia and anesthesia of the 
fibres, on the other hand, will in most cases 
by astudy of the details of the affection. Tt 













nesthesia, and the pathological and anatom- 
have produced it. No detailed statement can 
point; and the requisite information must be 
consideration of the several symptoms, and 
‘them in the light of the principles of special 
is inanner it is often possible to make an exact 
ere that cannot be done, we must rest satistied 
sitions in regard to the seat and pathological 
, and this is especially the case in those 
oe which depend on the so-called impal- 
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pable trophic disturbances (as hysteria, the different forms of — 
poisoning, rheumatism, etc.). 


Prognosis. 


The prognosis of anwsthesia depends almost entirely u 
the cause, or rather upon the seat of the disease, A fayo 
termination may be expected in rheumatic, ischemic, hyste 
and syphiliticane:sthesia, and in the forms induced by the pe 
eral action of cold or corrosives. So also where the compres 
causing the anesthesia is moderate, a favorable prognosis n 
be given, if the compressing cause can be removed ; but if, om 
the contrary, the compression has been so strong as to produc 
degeneration of the nerve, the prognosis is leas favorable, and @ 


This is still more true of cases of entire division of the nerve, 
degeneration then always occurs, and everything depends upon 
whether the divided ends of the nerves are in a favorable or 
unfavorable m for union and regeneration. In the form 
case, recovery takes place after a certain time (generally s L 
months), whilst in the latter a period of months or years may be 
required, or the affection may remain permanently inenu 
Anpsthesia after acute diseases runs for the most part a fi 
able course, as do also those arising from toxic influences, 
prognosis in spinal and cerebral anmsthesiz is usually, tho 
not always, identical with that of the primary disease; in 
bral forms (those due to apoplexy or embolism) it may 
unfrequently be noticed that the sensory paralysis soon disay 
pears, whilst the other symptoms persist for some time. 

In general the prognosis in cerebral anwsthesie is more fayvor- 
able than in the spinal forms. If the latter be complete and 
marked, and if they be at the same time accompanied by 





ther information, see the chapters on diseases of the spinal cord 
in another part of this work.) 





the removal of the ansesthesia. 
to give even the outlines of the 








an naire and important role in the 
attention must in many cases be directed 








usly the symptom of anesthesia, then the 
of anesthesia must be commenced, and that 


t treatment is often indispensable to effect 
and it may frequently be noticed that even 
the cause, and after the cure of the primary 
a only yields to direct treatment. Where, 
exists which the means at our disposal do not 

fe, nothing can be expected from the direet 
e amesthesia, and it may be omitted as 
















}aim of this direct treatment is the re-establish. 
shed or obliterated irritability and conductiv- 
ry ratus. "This object will be best attained by 
graduated irritants to the periphery, which, 
are capable of exalting the diminished irrita- 
other, of overcoming any obstacles to the con- 
that may be present. 
effective of all the remedies that can thus be 
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applied is indisputably electricity, a means of excitation 
may be employed in the most various degrees of intensity, 
can be everywhere applied with the utmost facility, and with 
being followed by any unpleasant secondary effects, The meti 
ods best adapted to this object are (not referring to the w 
numerous and important methods of employing electricity in tik 
treatment of the primary disease [such as spinal and cereby 
diseases, neuritis, vaso-motor disturbances, cramp, ete.), m 
ods which are mentioned in the chapters of this work devo 
these subjects, and in the elementary books on electro- 
peuties) :— 

a, Faradization of the skin, by means of the electric brasl 
or, if a less powerful irritant is required, by means of moist elec 
trodes. The induction current is best obtained from the secon 
dary coil, and the cathode (of the opening current) may 
applied as the cutaneous irritant, whilst the anode is placed of 
some indifferent part; the current should, in general, be of ¢o 
siderable strength, and the irritation should last for a couple 
minutes, x 

6. Galvanization of the skin is best effected by moving thi 
cathode to and fro over the thoroughly moistened skin, a sta 
current being used for the purpose. The anode must be p 
over the seat of the disease, or npon some indifferent part. 
many cases energetic coincident irritation of the nerve trunks is 
useful, The employment of the electric brush in connection 
with the cathode of the galvanic current is less advan 
when thus used, the current must be of extraordinary stre 
and is then likely to produce slight canterizations of the 
The application should last for the same length of time as 
the faradic current is used, and the frequency of ap 
should be regulated on general principles. In curable cases 
provement usually occurs after each sitting, and lasts for a 
gressively longer period, till at last it results in perm 
recovery. 

Many other cutaneous irritants act in the same way a8 
tricity, and particularly the spirituous, ethereal, and other stim 
lating embrocations (opodeldoc, spirit of camphor, oil of tur 
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pulous cleanliness, and ablutions with cold and spirituous 
fluids, The occurrence of trophic disturbances, however, cam> 
not always be successfully and permanently prevented. ‘ 


Muscular Ancesthesix, 


Nasse, Zeitschrift fr psych., Acrzte, 1892, Heft IL—Charlea Bell, physiol. ©. pathel. 
Unters. des Nervensyst, Deutsch vy. Romberg. 1889, p. 175.—0, Landry, Sar Is 
paralysie du sentim, d'activité muscul. Arch. génér. 1852.—Gaz d_ hOp. 1865. 
—Duchenne, Electrisat. localisée. TL. edit, pp. 880 u. 424. 1961.—2. Leyden, 


‘Ueber Muskelsinn u. Ataxio, Virch. Arch, Bd, 47, 1867,—Bernhardt, 2. Lehre vous 


Muskelsinn. Arch. f. Psych, u. Nervenkrankh. Bd. If. 1872. Consult also the 
textbooks of Romberg, A, Buleaburg, and others, and also the manuals of 
physiology, 


In consideration of the relatively small practical importance 
which this subject possesses at the present time, we shall here 
only shortly notice the so-called muscular anasthesie and 
allied phenomena. It may scarcely appear judicious to discuss 
these symptoms of disease in a work devoted to diseases of 
the peripheral nervous system, since the very existence of peri- 
pheral nerves for muscular sensibility has not as yet been ana- 
tomically established. Moreover, muscular anesthesie are £0 
essentially symptoms of disease of the central and especially of 
the spinal nerves, that we must reserve a more detailed con- 
sideration of the subject for the sections devoted to the several 
forms of centric disease. A brief mention of the subject, how- 
ever, in this place is scarcely avoidable. 

The anatomical paths for centripetal excitations proceeding 
from the muscles are quite unknown; by many observers, in- 
deed, their existence is entirely denied, and it is maintained that 
all sensations of this kind are transmitted through sensory 
fibres traversing the muscles in their passage to neighboring 
organs (fasciw, etc.), This much only appears to be certain, 
that if there be any sensory muscular nerves, they leave the 








spinal cord with the posterior roots, and in. their farther course 


join the motor nerves and ran together with these to the 
muscles, It is only lately that Arndt* found in the muscles 





* Arch, £, mikrose, Anat, IX p. 481. 
























.at is obscure ; and no definite agree- 
even in reference to the principal 


nite apart from the existence of ana- 
sand of the termination of these nerves 
in the adjoining tissues—that certain sen- 
ced which arise in the muscles, and which 
intimate connection with their function. 
ugh quite independent of those eommu- 
in, have still a certain degree of similarity with 
e sensations partly resemble those of common 
belong to this class being named museular 
‘partly resemble those of tactile sensibility, as 
estimation of weights, and of different condi- 
and contraction ; these are included under the 
r sense," or “sense of muscular effort.” Ty the 
Secling or sensibility is to be understood the dull 
sensation which is perceived in the muscles them- 

contractions are made, and which may in- 

e pain (asin cramp); also the similar sensation 
when the muscles are exposed to faradic 
which augments in its intensity in proportion to 
‘the current applied till violent pain is felt, and 
ily be distinguished from the pain caused coinci 
‘kin by faradisation (clectro-museular sensiby 
of fatigue, which is experienced in the mu 
use, must also be included under this head; 

‘must mention the sensitiveness to firm pressure 
muscles exhibit when they are squeezed, or when 
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they receive a blow, a sensation which can easily be distin 
guished from the coincident sensation in the skin. Again, the — 
means of tormenting, in favor with boys, that, namely, of violent — 
pinching of the muscular biceps brachii to produce severe pain 
(a procedure which may be counteracted by energetic contrac: 
tion of this muscle), sufficiently demonstrates the non-participa- 
tion of the skin in the pain. The muscular sense can be tested 
elther by external pressure, or, what is far better, by faradisation 
of the muscles, By this means, if the current be sufficiently 
strong, the characteristic dull sense of contraction is distinetly 
felt, and by measurement of the distance separating the two coils: 
a comparable measure of the intensity can be obtained. 

The sense of muscular effort enables us, in the first place, to 
estimate differences of weight and pressure, and indeed more 
delicately than is possible by means of the mere sense of pres — 
sure on the skin alone, Thus, according to E. H. Weber, differ- 
ences in weight, bearing the same relation to each other as 39+ 
40, can be distinguished by the muscular sense. This sense ena- 
bles us to estimate the amount and extent of the muscular con-— 
traction, and the degree of resistance opposed to it,—that is to 
say, to estimate the force applied to overcome a given resistance 
(sense of foree or effort). It is probable, also, that the museular — 
sense participates, to a certain extent, in the power we pos 
sess—even with closed eyes—of knowing exactly the position 
of our members, and of being able to alter their position in a 
determinate manner; it also has some share in our capability of 
maintaining under the same circumstances the equilibrium of the 
body. It is highly probable, however, that many other sensory 
impressions, such as those derived from the surfaces of the joints, 
from the ligaments, tendons, fasciw, external skin, ete., co-op. 
erate in this faculty. As these several factors cannot easily be 
distinguished from cach other, and as disturbances in them are 
produced by these same methods of investigation, we shall con- 
sider them as belonging to the muscular sense, 

Por testing the muscular sense the patient should be made to. 
lift various weights, and to form an estimate of their differences — 
(care being taken that no assistance to the Judgment be afforded 
by the sense of pressure on the skin). The weight should be 





















to raise it to a certain height, and to put 
as the passively moved opposite limb ; he 
touch a part of the surfuce of the body 
touched, or to take hold of a ticking watch 
held before him. Every experiment of this 
with closed eyes, This can all be executed 
precision by healthy persons, but it is often 
with how little accuracy the movements required 
disease, 

the place to enter into the still pending physio- 
upon the real existence of the sense of mus- 
| of muscular sensibility ; that is to say, of the 
on sensory muscle-nerves. The questions 
are in the highest degree difficult of solution, but 
of no particular importance at present which way 
ventually be decided, Important names declare— 
| many restrictions and differences—for the existence 
r sensibility : as Charles Bell, Romberg, Bernard, Lan- 
enne, E. H. Weber, Leyden, and others; whilst others, 
, Lotze, Remak, and Schiff, deny the existence of either 
lately Bernhardt (loc. cit.) has transferred the seat 

€ muscular sense to the parts surrounding the 
nd regards the so-called sense of force as a function 
nd, which is quite independent of centripetal impres- 
ating in the muscle itself. The remarkable observa- 
de by Weir Mitchell on stumps after amputation, pos- 
r degree of interest in relation to this question.‘ 















Pass erxars Philadelphia, 1872, p. 858 ot #0q. 
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He found that, after amputation of the upper arm, for instance, 
the patient retained a distinct feeling of the position and move- — 
ment of the amputated hand,—which is undoubtedly in favor of 
the central origin of these sensations. He also found—what is 
still more wonderful—that faradisation of certain of the nerve — 
trunks in amputated limbs renewed the feeling of motion and 
change of position in the now absent parts, just as if they were 
still attached,—which is again in favor of the excitation being 
centripetally conducted. These facts deserve attentive consider- 
ation. It is not our business here to decide the pending physio. 
logical question ; we have simply to bear in mind the prietieal 
fact, that, im consequence of pathological conditions, the sensa- 
tions that we term muscular sensibility and muscular sense, can — 
be modified in one direction or another, independently of 
cutancous sensibility; and it is at present of very little im- 
portance whether we do or do not know accurately the mode in | 
which these sensations arise and are brought to our conscious 
ness, Tt is only repeated and careful pathological observations 
that will in time throw some light on these points. 

Anasthesia of Muscular Sensibitity.—This is recognized | 
most easily by electrical examination ; for, when this is applied, 
none of that dull feeling of contraction, which is ordinarily per- 
ceived in faradisation of healthy muscles, is pereeived; nor is 
there any sensitiveness of the muscle when heavy pressure is 
applied. This kind of anwsthesia may occur either with or with- 
out cutancons anesthesia ; it is, however, usually accompanied 
by muscular paralysis; at the same timc, the sense of musenlar 
effort may remain intact. This anomaly occurs most frequently 
in hysterical eases, and Duchenne has pointed out as character- 
istic of this paralysis that the electro-muscular contractility is 
preserved, whilst on the contrary, electro-muscular sensibility is 
abolished. This, however, is not universally true. Careful 
researches have shown that anesthesia of muscular sensibility 
may exist in many other forms of paralysis. 

Anusthesia of the Sense of Muscular Rfort.—This form of — 
anesthesia is manifested by a diminution or loss of the capability — 
of perceiving differences of weight, or indeed of recognizing — 
small weights by muscular contraction; in other words, the — 















clearly established when a cer- 
d; no test of the sense of mus- 
the museles are completely para- 
esthesia is also rendered evident by 
ne equilibrium of the body, by inability 
eyes, the position of the limbs, or 
0 that may be performed, ete. ; 
there is something more than simple 
muscular effort, since other sensory parts 
extent in the above-named actions. The loss 
of musenlar effort may also occur in hysterical 
in these the cutancous sensibility and the muscular 
generally both coincidently paralyzed. Anms- 
of muscular effort is most frequently observed 
ition of the posterior columns of the spinal 
orsalis) ; here, however, the symptoms appear to 
variety ; for instance, the patient can, in many 
ll correctly recognize differences of welght, whilst the 
which he is able to distinguish will be found 
ly increased ; the feeling of equilibrium and the 
the position of the limbs are very often no longer 
@ectro-muscular sensibility, however, is generally 
the tactile sensibility may be modified in various 
further information the reader is referred to the 
on of tabes dorsalis, 
little to be said in regard to the method of treatment 
ald be adopted in cases of muscular anrsthesia; as a 
treatment must be that which is appropriate for the 
aff For the most part no particular treatment 
but if it be desired to institute some form, nothing 
recommended than the direct or indirect faradisa- 
of the muscles, 
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NEUROSES OF THE NERVES OF SPECIAL SENSE, 


‘These constitute an obscure and not easily definable 
in pathology. The phenomena that were formerly ine 
under this head are gradually becoming more intelligible, 
the increased knowledge we possess of other diseases of the : 
paratus of special sense is perpetually narrowing the area of 1) 
so-called sensory neuroses. The pathology of the two hij 
nerves of special sense—the optic and the auditory—has 
the greatest advances, As the nerves of these last belong to 
special department, which is represented by a rich literature 
its own, we must refer the reader to the manuals devoted 
the eye and ear. We shall here only discuss the neuroses of 
nerves of taste and smell. 


1, Neuroses of the Gustatory Nerves. 


Hols, Lenrbuch der Anatomie, Bd. IIL 2. Nervenlelre, 1873.—Romberg, Nerwen- 
keankhelten 8, Aufl, Bd. 1. pp. 148and 301, 1898—A. Bulenburg, funct. 
venkr. p, 209,—Stitch, Beitr. % Kenta, d. Chorda tymp, Annal. d, Charité, 
VIII. 1857.—Zeteberek, Deutsch, Klin. 1858, No. 12—Ziemaen, Viech. Archiv. 
XIIL p. 876, 1858.-—Nounann, Electr. ale Mittel 2, Unters des 
wu. fiber Geachmacksfunct. d. Chorda. K6nigsb, med. Jahrb. IV. "sn, 
Stdrung des Geschmacksinns durch Druck auf die Chorda tymp. Centralbh 
1807, No. 46, Arch. f, Augon- and Ohrenhoilk. Ba. L 1. p. 207 —M. Sehig, News 
Unters. aber d. Geachmacksnerven d. vord. Theils der Zunge. Molesch. Unter 
suchungen, Bd. X. p. 405, 1807.—Sehiy?; Intomno ai neryi del gusto, ete Mor 
goxni, 1870,—L'Imparziale, XL 1871, No, 15; u. XIL 1872, No, 14.—Luasana, 
‘Recherches experim. et observ. pathol. sur les nerfs du gout. Arch. de physiol 
norm, et path, 1869.—Zusana, Sui nervi del gusto, Gace med. Tal. Prov 
‘Venet, XIU No, 42—46, 1871.—Zussana, Sur les nerfs du gout. Arch. de 
physiol. norm. et path., 1872.—Prérost, Note rélat, aux fonct, gustet. da nerf, 
lingual. Gaz. méd. d. Par. 1869, Nos, 26 0, 88— Kocher, Hirschberg, Guttoann, 
Fiillc von Trigeminuslihmung, Berlin klin, Woch. 1868, Nos 10 1 11; 48m 
40; 51.—A, Wornich, Beitr, 2 d. Paristhos, dos Geechmacks Arch. f Payeh, 
Norvenkr. Ti. 1869,—£rd, 2 Fille von traumat. Faclalparalyse. Arch. £. kiln, 
Med. VIL p. 246, 1870.—Steiner, Ritckenmarkshyperimie; Unters fiber d. 
Chords tymp, bei doppelscit. conteal, Facial-paralysc, Arch. d, Holl XE 
1870.—Guttmann, seltner Fall vy. Hysterie, ete. Berl klin. Woch 1869, No. 







been said, in speaking of ‘eigen 
diatazbences of the gustatory functions, 







of the gustatory sense is the tongue; but 
are also perceived by part of the soft 
of the palate, and by the walls of the 
at least, is certain, that the root of the 


ctorily established by numerous experiments 
by Schiff, Lussana, Inzani, and others, and it 
‘also in the case of man, that the gustatory 













walls of the pharynx, proceed from the glosso- 
2 The anterior two-thirds of the tongue and 
ae tongue receive their gustatory fibres from the 
is, as is shown by the fact that section of this 
mpletely abolishes the 
tliese parts. This is sufficiently proved both by 
animals, and by equally trustworthy observations 
of the lingualis for the relief of neuralgia 
‘Von Graefe, Vanzetti]), Moreover, it has been 
tion of the chorda lympani (or paralysis of the 
point where it contains the fibres of the chorda) 

5 of the sense of taste, or at least retarda- 
of perception of the sense of taste (Bernard, 
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Schiff, Lassana, Neumann, Stich, Tillmanns, and others) in the 
anterior part of the tongue. It was thus established that the 
chorda tympani also contains gustatory fibres, and the ques- 
tion necessarily arose whether all the gustatory fibres pass 
from the lingualis to the chorda tympani, or whether a part 
remains in the lingualis, Schiff, from the results of his ex- 
periments, inclines to the latter opinion, since, after section 
of the chorda tympani alone, as well as after section of the — 
lingualis (above its union with the chorda) alone, he in each 
instance only observed dullness, but no complete paralysis of 
the sense of taste. Others, on the contrary (Neumann, Lus- 
sana), regard the chorda tympani as the only gustatory nerve 
for the anterlor half of the tongue. In any case, it is certain 
that the chorda contains 1 very considerable part, if not all, of 
the gustatory fibres for the anterior half of the tongue, It is 
probable, however, that there are great individual differences in 
this respect; but the farther course of the chorda fibres to the { 
brain is still another matter of dispute. Some experimenters 
(Bernard, Lussana, Tnzan|) declare that they pass to the brain in 

the facialis, and that they are contained in the portio intermedia. — 
The proofs, however, that have been hitherto advanced in favor 
of this view are as yet insufficient. Section of the nervus facialis 

at the base of the skull gives eqnivocal results, whilst paralysis” 
of the sense of taste has not been established with certainty 
(Stich) in those paralyses of the facial which originate in disease 
at the base of the skull. Tn an important case of Zlemssen’s, 

bearing on this point, unfortunately no post-mortem was ob- 

tained ; there was anesthesia of half of the tongue on the same 

side. 

Others (particularly Schiff) maintain that the gustatory fibres — 
of the chorda pass from the facial into the trigeminus, and, in- 
deed, into its second division, by means of the nervus petrosus 
snperficialis major or some of the other communicating branches 
In the same way it is thought thut the few gustatory fibres nee 
maining in the lingualis, at the level of the otic ganglion, pass 
from the third, through different inconstant communications, to 
the second division, and from thence to the common trank of the 
trigeminus. Schiff's numerous and variously-modified ps 







petrosus superficialis major, the 
aie the spheno-palatine ganglion, 


have, however, led Prévost to op- 
no disturbance of the sense of taste 
ie spheno-palatine ganglion, Schiff, in a 
these experiments, has proved that the evi- 
and has repeatedly established in recent ex- 
ch sources of error were carefully guarded 
extirpation of the ganglion does really annihilate 
anterior half of the tongue. (Morgagni, 1761.) 
ts on animals have, it is obvious, very 
| to contend with, because it is requisite to show 
on subjective sensations. Pathological observations 
consequently of much more importance and value, 
‘re the extent and degree of disturbance can be mneh 
y ascertained. Of course, those cases only are to be 
ig satisfactory evidence which have been snb- 
and critical investigation. Amongst path- 
appear :— 
f complete isolated anesthesia of the trigeminus 
upon disease of the segment lying at the base of the 
‘ cotncident abolition of taste in the anterior half of 
(Romberg’s case, No. 3, p. 302: von Meyer in Rom- 
4; Rigler in Romberg, p, 272; Anstie, Hirschberg, 
Seeligmiller, etc.).—The cases, on the 
the sense of taste is stated to have been pre- 
e anterior half of the tongue, with complete anzestle- 
nerve, are all more or less doubtful. The case of 
p- 808), does not prove anything, as some 
preserved intact, and, in addition, the percep- 
sations of taste was clearly retarded. The ease of 


the same place, is also of little value, sinee-both. 
 XL—16 
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the trigeminus and the facial nerve were injured, and still te 
was preserved (probably, however, only in the glosse- 
yngeal). The case adduced by Romberg himself (p. 812) 
exactly the contrary of what Romberg infers from it, The taste 
was preserved in the posterior part of the tongue, and, on 

contrary, abolished in the anterior and middle parts. The 
so often cited by Renzi, which forms the principal means: 
proof for Lussana, proves nothing, because it is not de n 
whether all the fibres of the fifth nerve were affected ; it was pS 
even subjected to microscopical examination. In Hie maues way a 
case of Vizioli’s, cited by Lussana (1872), proves nothing posi- 
tively, as it is not clear what was the real seat of the lesion, and 
there was no post-mortem, The same objection may be made 
to the case of Althaus ; the taste was here, in addition, distinetly 
retarded, and it was only investigated two years after the com 
meneement of the affection, when a decided improvement had 
taken place in the other fibres of the fifth nerve, and when, in all 
probability, the glosco-pharyngeal had become vicariously ac- 
tive. It is clear that cases of disease of the fifth nerve with nega. 
tive results can, in regard to disturbances of taste, only afl 

positive evidence when it can be ascertained that all the 
running in the trank of the trigeminus are damaged, and 
there is no central disease. But evidence to this effect has 





because thi dence of disease confined to that part of the tri 
geminus which lies in the cranial cavity, concurrent with d 
turbances of taste, affords a strong probability that that part 
contains the fibres of taste. 

2. Cases of isolated complete peripherie paralysis of the 
Saciah, with ee of taste on the anterior half of the oagne 





Tj, Tillmanns, and others,) To these may be added the s 
cases of suppuration of the middle ear, or of caries of the t 
poral bone, with paralysis and lesion of the chorda 
Lastly, 

3. Cases of paralysis of the facial at the base of the # 
above the geniculate gangtion, without injury to the sense q 





of the skull, yet the taste 
a of the tongue, The fibres 
us superficialis major were intact. 
facts, which constitute the rule in by far 
4, the only conclusion that can be arrived 
part of the fibres ministering to the sense 
the nerous lingualis into the chorda, and by 
into the facialis, but finaily return again 
#. The different courses pursued by the 
‘return are certainly not yet exactly known, 
be the following :—1. Fibres may run from the 
on through the nervus petrosus superficialis 
" vidianus to the spheno-palatine ganglion, 
the second branch of the trigeminus. Cloquet, 
ald, and Leveillé, have, upon purely anatomical 
the existence of this connection os the direct 
of the chorda. 2. Peripherie fibres of the chorda 
facial, and then pass through communicating 
anriculo-temporal, from thence to the otic 
from thence to the spheno-palatine or Gasserian 
presence of these fibres would afford an ex- 
f those cases recorded by Stich and Lotzbeck in 
ion of the facial nerve below the stylomastold fora. 
U retardation of the senze of taste, a result which 
of constant occurrence, as 1 have recently sat- 
a case of extirpation of the parotid. 8. Direct 
ion may exist between the chorda and the otic 
e. 4, Fibres may pass from the geniculate gan- 
‘the tympanic plexus to the lesser superficial pe- 
to the otic ganglion, etc. There are still several 
sof connection for the fibres of taste which remain 
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in the lingualis, and it is possible that the fibres may 
very differently in different individuals; but this is of li 
importance, the principal point being that the larger porti 
of the gustatory fibres, supplying the anterior part of the ton 
run, in the first instance, in the lingualis, then in the cho 
and for a short space in the facial, returning ultimately 
the trigeminus, with which they enter the brain. 

One more possibility may here be mentioned, namely, 
fibres of the chorda tympani may run through the otic ganglio 
































and in the tympanic branch of the glosso-pharyngeal nerve, 
pass to the brain in this nerve, This possibility, however, 
view of the experiments and pathological observations that h 
been made on the trigeminus, is not a very probable one ; still it 
may happen, and an explanation of otherwise paradoxical cases 
would then be afforded. 

It is impossible to deny that such cases do oceur and have 
been observed, and it is conceivable that paralysis of the 
nerve and anesthesia of the trigeminus may exist without 
pairment of the sense of taste, and, in so far as they are 
explicable upon the theory of an incomplete destruction of 
nerves affected, they are probably referable to varieties 1 
abnormal conditions, in each case, of the paths pursued by the 
gustatory fibres in their course to the brain. Lastly, the exi 
ence of communications between the lingual and the glo 
pharyngeal nerve in the tongue itself, materially angments 
difficulty of drawing correct conclusions from clinical 
nomena. 

Tf we now recapitulate the present state of our knowin 
regard to the gustatory nerves, it appears that the base of 
tongue, the palate, and the walls of the pharynx, are = 
by the glosso-pharyngeal nerve ; the anterior two-thirds off 
tongue, on the other hand, is supplied by the lingual; the 
tatory fibres of these nerves, however, chiefly, if not alto 
enter the chorda tympani, then run in the facial at farthest 
to the ganglion geniculatum, and finally return by various 
many still imperfectly known paths to the second and 
divisions of the fifth nerve, in which they ascend to the br: 

Our knowledge is equally inexact both as regards the 






‘the root, but that the faculty 
f the palate, by the gums, and by 
and that by the mutual con- 

ts, the sensations are rendered more 
ht has as yet been shed upon the 
, and if the sensations experienced 
t categories, of which bitters, sweets, 























na, the tastes of many things differ con- 
to whether they are peresived by the fore 
fthe tongue. Food and tasty substances are 
and distinctly perceived by the anterior part of 
the root of the tongue is especially adapted 

‘of the simple special tastes (bitters, acids, 
~ Nosubstance can be tasted unless it be dissolved, 
of gustatory sensations are accompanied by a 
sation of gratification or loathing, of pleasure or 


of pathological investigation, it is sufficient 
ves to the above-mentioned principal catego- 
sensations, and endeavor to ase in their im- 

nee with precision, Tn such ing how- 
y to take certain precautions : thus it is expe- 
shonld put the tongue out, with the mouth 
that he should keep the eyes closed whilst the 
is being applied on the particular part, the 
is to be investigated, with a glass rod or 
din very small quantity. As soon as a taste is 
m is made, and then only is the tongue to be 
| the conclusion arrived at stated. ‘The chief 
ed is in keeping the stimulus perfectly local- 
or in other words, in preventlag its 
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diffusion over adjoining or other parts of the tongue, i 
each experiment, the tongue must be prepared for a fresh ti 
by rinsing the mouth out with water. 

For testing dit/er tastes, it is customary to use solution of 
quinine, decoction of colocynth or quassia, solution of p 
acid, &c. Bitters are most distinctly perceived at the root of 
tongue, The quality of sweetness is tested by means of 
tion of sugar, syrup, honey, &c., and is most distinct at the tip 
of the tongue. For testing acéds, vinegar, diluted acids, ; 
ete., are selected, and these are chiefly perceived by the 
of the organ. Saline tastes are tested with solutions of common 
salt, bromide or iodide of potassium, bicarbonate of soda, ete, 
In addition, cakes, sauces, ctc., may be occasionally emplo 
as tests. The testing of the minimum amounts of concentratio 
required to produce gustatory sensations, as well as the plan 
testing the sensibility for different degrees of concentration. 
soluble sapid substances, has not as yeb proved of any pr 
value. 

We poasess in the galeanie method of testing the sense ff 
taste a very valuable and convenient means of investigation fo 
pathological cases. Neumann was the first to show how it maj 
be used with precision. Two fine wires, provided with 
Knobhbed ends, and carefully isolated from one another by me: 
of sealing-wax, are to be attached, ata distance of a few mill 
aetres from each other, to a non-conducting handle, such as 
glass rod or an elastic catheter; these wires, which form th 
electrodes, are then connected with the poles of one or se 
galvanic elements, If these are placed upon the tongue, a 
burning sensation is felt with a distinct sensation of taste, wl 
ribed as being sonrish, saline, metallic, coppery, ete., 
h is somewhat stronger at the anode than at the 
By this meansa very exact localization of the galvanic 
stimulus is obtained, and it is possible to determine to a h 
breadth, by moving the small pair of electrodes over the suri 
of the tongue and palate, the limits of the gustatory and 
gustatory area, as well as to form an accurate oe in 
gard to the intensity of the sense of taste in n c 
situated parts. The gustatory nerves are, it is well knoatd 







































the oral cavity, but it is at the 
gustatory nerves in their peripheral 





ying the locality at which the galvanic 
regard to the seat of the lesion which 
nt of the sense of taste. It would be 


one includes the hyperwsthesie and ae 
tory nerves, and the other the various forms of 


and Paresthesia of the Gustatory Nerves,— 


‘upon the whole of rare occurrence, and up to the 
are of no great practical importance, but still de- 
more careful investigation, Trae gustatory 
may express itself as an increase in the delicacy 
‘sensation, so that extremely small quantities of 
may be perceived ; as, for instance, in hysteri- 
who frequently distingnish certain ingredients in 
which are quite imperceptible to a healthy per- 
express itself by an increased enjoyment or 
so that many substances convey a more dis- 
agreeable taste than they do in the case of a 
These anomalies oceur chiefly in hysterical 
h observed a somewhat similar condition in 
after subcutaneous injections of morphia, ex- 
very short space of time, 2 disgustingly bitter 
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perceived in the anterior half of the tongue in many eases of 
facial paralysis of rheumatic origin (Roux, Stich); these are some- 
times described as sourish, sometimes as sweetish or insipid in 
taste, In disease of the fifth pair of nerves, in facial and lingual 
neuralgim, these disturbances of the gustatory sense have not 
been noticed. To this category belong also the gustatory senssa- 
tions which are perceived in the tongue when certain drags have 
been taken ; best known of these is the bitter taste after the use 
of santonine (Rose), which is so strongly marked that water has 
a bitterish taste when swallowed. In these cases there is proba- 
bly some action on the peripheral apparatus of taste, The sub- 
jective gustatory sensations of insane patients, partly consisting 
of hallucinations of taste and partly of illusions, usually dis- 
agreeable in character, are unquestionably of centrie origin, 

Anasthesia of the Gustatory Nerves.—Anesthesia Gustato-~ 
ria.’ Under this name are included the various tolerably frequent 
forms and degrees of impairment of the sense of taste, embracing 
even complete loss or paralysis of the sense of taste, This anaes 
thesia may, 2s regards its intensity, be either complete or incom- 
plete, and, like the cutaneous anesthesiw, it may be either total 
or partial; that is to say, the loss of the power of taste may 
include all the varieties of sapid qualities, or only a few of them, 
It is difficult to establish with precision cases of partial paralysis 
of taste, since sensibility for different kinds of flavor yaries to 
some extent, even under normal conditions, in various parts of 
the tongue, Jucubowitch* has described a case of partial pare 
alysis of the sense of taste in a leprous Cossack. The patient 
was unable to perceive either bitter or acid flavors, but, on the 
other hand, recognized perfectly sweets and salines. No further 
details are given. Lastly, the paralysis of the gustatory sense 
may be circumscribed or diffused, in regard to its anatomical 
distribution, affecting either the tip of the tongue, its root, or 
one or both sides. 










































Aceliodly erroneons; {t really signifies * the fasting condition,” or “having nothing to 
eat.” The term agounis (trom zr1=gustatory tense) is alone correct, though in ite 
piace the term ageurss may perhaps bo used. . 
* See Hofmaun and Schwalbe, iu the Jabresbericht: fix Anatomic und Physiologie, 
1872. _ 





important. From what has been said 
may occur in the course of the glosso- 
and lingual nerves, and also in the course 
ni and facial, and by this means important 
for the determination of the seat of the disease 
is obtained. 
f inhibition of conduction in the glosso-pharyngeat 
abolished in the corresponding side of the root of 
alate, and pharynx. No pathological case has as 
ed in which isolated disease of the glosso-pharyn- 
been demonstrated with corresponding and coinci- 
of the sense of taste, The few cases known 
t part of a very complicated nature, und were 
by various lesions of other nerves. We owe to 
n animals all that is certainly known in regard to 
f the glosso-pharyngeal nerve, 

conduction in the frigeminus and linqualis, or in 
os and certain sections of the /acial, the anes+ 
r gustatory sense affects the anterior half of the 
and apex; such cases are of very common 
id the seat of the paralysis may be at very different. 
tthe causes of the paralysis extremely various, In 

0 diseases of the frigeminus we have alread 
808 in which intracranial lesion of this nerve 0¢ 
e sense of taste; the number of these cases might 
wd. So, too, there are several we tablished 
‘h section of the lingual nerve, performed for the 
caused complete paralysis of the sense of taste 
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on the opposite side of the tongue (Busch, Inzani, von Graefe, and 
Vanzetti). Diseases of isolated branches of the trigeminus have 
been, up to the present time, but rarely proved to be causes of 
gustatory paralysis; one observation made by Romberg (loc, cit., 
p. 302, ease 3), in which the third branch of the trigeminus was 
alone diseased, seems to be the only one that is satisfactory in 
this point of view. The statement of Woodbury, that the sense 
of taste is lost after section of the third branch of the fifth just 
below the foramen ovale, is destitute of value, because, in the 
particular method of operation described, the chorda tympani 
must certainly have been divided. 

Injuries of the eHorda (inflicted through the external auditory 
canal), its destruction in consequence of disease of the middle 
ear and caries of the temporal bone, have been frequently 
observed as causes producing paralysis of the sense of taste in 
the anterior half of the tongue. In cases where such lesions are 
present it is expedient to test the sense of taste from time to 
time, since the patient does not in many cases percelve spom- 
taneously its impairment, 

Paralysis of the facial nerve has been frequently observed to 
be accompanied by disturbance of the sense of taste, however 
it may have been produced, whether from injuries, from rheuma- 
tism, or from affections of the middle ear, or by caries of the 
temporal bone (Neumann, Roux, Lussana, Tillmanns, Erb; Stich 
even maintains that he has observed impairment of the taste in 
all cases [in which this point has been examined] of complete 
rheumatic paralysis of the facial nerve). In almost all these 
easce it may be admitted that the lesion of the facial nerve is 
within the canalis Fallopii and below the ganglion geniculatum. 

On the other hand, two cases have been reported, one by 
Stich, in which the facial nerve was divided immediately below 
the stylomastoid foramen, and one by Lotzbeck, in which this 
nerve (or its branches) was divided in front of the ear, in which 
impairment of the sense of taste, thongh only amounting to 
retardation of the gustatory sense, was observed, These cases 
may be explained on the theory that these are reenrrent 
branches of the chorda, which run throngh the auriculo-tem- 
poral nerve to the brain. It is desirable that it should be deter- 





b g Fathi polnk ia recortted! by Vizioll 

1872), in which the facial was divided bya 

hind and below the ear, and which was 

is of the sense of taste, although the 
the chorda tympani was also injured. 

of the facial, caused by intracranial 








casein which distinct peripheral paralysis of the 
nt with paralysis of the velum palati, and in 
tly, one would be led to localize the lesion in 
the ganglion geniculatum. There was here no 
the sense of taste, which is in favor of Schiff’s 
» Stich has never observed impairment of the 
in numerous cases of intracranial paralysis of 



























appears that the anwsthesie of the fibres of the gus- 
may vary greatly in their nature, and that the 
iaealonticn of their origin and seat is often by no 
These diffiulties are still further increased by the 
s which probably often occur in the course of the gus- 
And inasmuch as these pursne different paths, 
ay contain the gustatory nerves in different relative pro- 
oo intelligible how cases that are apparently quite 
another, occurring in different individuals, may 
differences in the degree and character of 
it of the sense of taste. 

+ the impairment of the sense of taste can be estimated 
ze value asa means of diagnosis for the various par- 
the nerves above mentioned, a great number of exact 
ons made with regard to the point in question must be 
en; our knowledge of gustatory paralyses will only 
become accurate, and it will gradually be deter 
the above representation of the course of the 
ves Is correct, or whether it must be modified. Tn 
what is already known must form the basis for 
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further investigations. The questions before us can only be an- 
swered by pathological observations, and the material at present 
in our possession is far too scanty for any accurate conclusions 
to be deduced. 

Our knowledge is very limited in regard to anmsthesia of 
the conducting fibres of the gustatory nerves in their centrie 
course; the paths pursued by these fibres are for the most part 
unknown, We may consider central anssthesia of the conduct- 
ing fibres to be present if the areas of distribution of the lingual 
and glosso-pharyngeal nerves are coincidentally rendered anms- 
thetic; and if there be, in addition, extensive cutaneous and mus+ 
cular amesthesie (see Guttmann, Berl. Klin, Woch., 1869 ; Binz, 
Deutsch. Klin., 1858). Such cases are most frequently observed 
in hysteria. In the relatively rare cases of tabes, bulbar para- 
lysis, apoplexy, ete., in which disturbances of the sense of 
taste are exhibited, this occurs probably also from lesion of the 
central gustatory fibres. The case of Steiner, which presented 
disturbance of the gustatory nerve with centric paralysis of the 
facial on both sides, is not satisfactory, because, on the one 
hand, it was not certainly proved that the paralysis of the facial 
was really of centric origin, nor, on the other hand, that the tri- 
geminus was free from disease. The patient experienced fre- 
quent and severe burning pain in the borders and tip of the 
tongue, 

We know little or nothing in regard to the paralysis of the 
sense of taste resulting from lesion of the perceptive centre of 
the sense of taste, 

The diagnosis of the degree and of the distribution of the 
gustatory anesthesia can only be based upon objective investiga 
tion, since no reliance can be placed upon the subjective sensa- 
tions and the statements of the patient on this point. The 
diagnosis of the true seat of the disturbance is frequently, as may 
be deduced from the foregoing statement, beset with great diffi- 
culties, and all that has been said in regard to the necessity of 
exact observation of the concomitant symptoms and of coincl- 
dent affections of other nerves, is applicable here. It may be 
mentioned once more that we must be prepared for the possi- 
bility of the existence of numerous Irregularities in the course 
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y small, the patients in most instances 
to the existence of this symptom. 
that the paralysis of the sense of 
obstinate, and not unfrequently long 
is of the facial, through which nerve the 
reach the brain. 
must, in the greater number of the cases, be 
causal Indications, and to the removal of the 


of this work that bear upon these matters, 
ns of treating the gustatory paralysis nothing 
faradisation or galvanization applied, as may be 

te, to the seat and nature of the lesion, either 


2, Neuroses of the Olfactory Nerves, 
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ratomical and physiological relations of the olfactory 
re 























¢ x * DIBRASI | ¥ es 
‘apparatus are comparatively simple, a 
ology is concerned. The olfactory 

the ethmoid, are distributed to a limited 
derian membrane (the upper part of the 
and middle turbinated bones), which is. d 
toria. The terminal branches of this nerve 
immediate connection with certain peculiar 
which receive olfactory impressions and condu 
nerve fibres, Nothing certain, however, is known 
the central course of the olfactory nerves, The 

ternal root of the tractus olfactorius contains the gr 
ber of fibres, and may be followed centrally into the 
hood of the island of Reil. 

‘The first and second divisions of the fifth constitute tl 
sensory nerves of the mucous membrane of the nose, 
have nothing to do with the perception of odors ; 
duct only tactile and common sensations. 

The specific sensations of smell are caused by a 
number of yolatile gaseous bodies, each of which produ 
definite sensation which is nof comparable with any 
The precise nature of sensations of smell cannot be 
more exactly than those of taste. In them also the 
tant feeling of pleasure or dislike, of enjoyment or loathi 
is usually very well marked. 

The olfactory nerves respond very feebly to electric stin 
According to Althaus, if the nasal mucous membrane be 
tated with very strong galvanic currents, « taste as of ph 
rus is perceived. No perception of odors, however, 
the most part, perceived, notwithstanding the oceurre 
coincident strongly marked secondary phenomena, such as 
vertigo, and sensations of light, On this account the galy 
current cannot be employed for testing the sense of sm 

The testing of this sense can be very much better 
plished by making the patient smell different odorous sub 
with the two nostrils alternately, avoiding, of course, all n 
rials which act aa irritants upon the fibres of the fifth, : 
example, ammonia, acetic acid, and snuff, for all these es 
















pricking sensations and sneezing, and thus disturb 
the trae sensation of smell. It is best to sclect odor- 
which are partly pleasant and partly unpleasant. 
ngst the first group, that is to say of agreeably smelling 

flowers, eau de cologne, oil of bergamot, oilof rosemary, 
musk, camphor, and the like, may be mentioned ; whilst amongst 
the other group of disagreeably smelling bodies are valerian, as- 

afcet turpentine, sulphuretted hydrogen, and other bodies 
known in organic chemistry. In order to complete the test- 
ing, it is expedient to test the perception of the flavor of aro- 
tie or agreeably tasting fluids and solids, as, for example, 
-yauilla, cinnamon, cheese, coffee, wine and liqueurs, because the 
‘special flavor of each of these depends, in great part, on the 
jarticipation of the sense of smell, and it frequently occurs 
at the sense of smell may thus be called into action, while 
_itis impossible to do so through the nasal openings (see the path- 
‘ological cases reported below). 

The neuroses of the olfactory nerve, in regard to the pathol- 
‘gy of which little is at present known, may be grouped in 
Yerymuch the same manner as the neuroses of the gustatory 
“Werves, 



















Hyperasthesia and Parasthesia of the Olfactory Nerves.—Hy- 
perasthesia Olfactoria. 


True simple hypermsthesia of the sense of smell—diminution 

ofthe perceptible minimum-stimalus—occurs now and then in 

1 patients, who often perceive, and can distinguish, 

Almost inconceivably minute traces of odorous substances, mate- 
Tals, and persons. 

As occurs also in the sense of taste, hypermsthesia of the 
Sense of smell may also be associated with great exaltation of the 
Coheomitant feelings of pleasure or disgust, the latter being often 
‘*xtmordinarily well marked. Odors scarcely perceptible, or 
‘Which are indifferent, or even pleasant perfumes, the odor of 
etc., excite in many patients the most disgustiny dis: 
He, and even painful sensations, oceasioning headache, 
g, and convulsive attacks. On the other hand, it may 
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happen that nauseous and unpleasant anes are med 
patient, and may even be preferred. The greater n 

these cases are also hysterical, but the same symptoms are fre- 
quently observed in insane patients, ss 

Subjective sensations of smell of the most various kinds 
occur in many diseases of the olfactory nerves and of the brain, 
poth in epileptics and in insane patients. Unpleasant and dis- 
agreeable sensations of smell are generally complained of, such 
as the smell of gas, of putrefaction, of the fumes of sulphnr, 
of some “horrible” odor, etc., whilst indifferent or pleasant 
odors are rarely perceived. Tumors, softening and degenera- 
tion of the olfactory nerve are usually accompanied by 
such subjective sensations of smell, which disappear with the 
complete destruction of the nerve, giving place to anosmia. 
These sensations are purely excentric sensations, cansed by irrita- 
tion of some part of the olfactory nerves. Such paresthesis of 
the sense of smell occur in the most varions forms of cerebral 
disease (Maingault, Dubois, Lockemann, Westphal, Sander, 
Schlager). Tn insane patients, such subjective sensations of the 
sense of smell are not unfrequent; they are either true hal- 
lucinations or more frequently illusions, and are for the most 
part unpleasant or highly disgusting; they are also frequently 
the source of various insane ideas and abnormal actions. 
Lastly, subjective olfactory sensations of this kind have been 
frequently observed in epileptics, partly occurring in an inde- 
pendent manner between the attacks, and partly and more fre- 
quently preceding them as a kind of anra (Jackson, Lockemann, 
and Sander). 

Up to the present time nothing is known in regard to the 
proper ¢reatmené of these hyperwsthesi«. The principal point 
to be attended to is the treatment of the primary disease. Tn 
many cases it would be right to try the effects of ansstheties or 
of electricity. 





Anasthesta of the Olfactory Nerves.—Anasthesta Offactoria. 
Anosmia. 


This disease is both more frequent and more common than 
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hesia. Under the term anosmia, however, many condi- 
shave been grouped, which have scarcely anything to do with 
“ a of smell. Thus it has been customary to 
under this head all conditions in which the sense of smell 
even when the olfactory region, with its sensory nervous 
paratus, is quite healthy. On this account we are compelled 
e following observations, for the sake of completeness, to 
1 many things which do not strictly belong to this affec- 
tion, but still require to be brietly mentioned. The reader will 
‘asily make the necessary distinction. 
_ Anosmia expresses itself by progressive diminution in the 
Intensity of the perception of smell, which may proceed to its 
tomplete extinction. In the first instance it often occurs that 
aily a few special odors fail to be perceived, especially the 
-idlicate perfumes, ete., whilst others are often long preserved, 
‘Uhtimately, however, the sense of smell is lost for all kinds of 
odors, The sensibility of the Schneiderian membrane, which is 
lied by the fifth nerve, is however perfectly preserved, the 
ging sensation of ammonia and of acetic acid being as dis- 
‘tinctly perceived as before, and tobacco oceasioning sneezing, 
though its peculiar smell is not perceived, 
 Inalmost all instances the patients complain of a very econsid- 
table impairment of the sense of taste, though it is only in cases 
Where the anosmia affects both sides. They are unable any 
longer to distinguish with accuracy the various kinds of food and 
Wine, and have no perception of different flavors. If their gusta- 
tory sense be more closely examined, it soon becomes evident 
‘that they are quite able to perceive the four principal kinds of 
‘Spid substances, sweet, acid, bitter, and saline; on the other 
hand, all those impressions produced by the various kinds of 
food, and which are termed by the Germans ‘* Woligeschmack,” 
by the French “ Sazevr,” and by the English “ Flavor,” are lost 
fosnch patients, Coffee gives the impression of sweetened hot 
‘Water with a slight bitterish taste; wine, of weak vinegar, with 
‘More or less roughness; cheese, as something saline: and, in 
thort, the different kinds of food have lost their aroma and dis- 
“tinctive flavor, Cases, however, do occur in which the pereep- 
‘ton of flavor is preserved, even when the anosmia affects both 
‘VOL, XL—17 















sides. 
tory manner. 
‘Taste is limited to the well-known four shief 
tioned above, or toa few allied simple perceptions ; p-parrme 
sations received from food and drink—the simple tactile : 

sions, which enable us to draw conclusions in regard to the 
consistence, smoothness, roughness, tenacity, condition of fria- 
bility, etc., of the ingesta being excepted—belong to the sense of 
smell; it is the special means of conducting the so-called sensa- 
tions of flavor, which we know and enjoy under the names of the 
*bonquet” of wine, the ‘aroma’ of roast-meat, and the deli- 
cacy of aromatic substances ; it confers upon articles of diet their 
chief seasoning. Weare acenstomed in taking food to rely upon 
the co-operation of both senses, that of taste and that of smell, 
including both under the term of taste. Pathological cases, 
however, enable us to distinguish these two sensory perceptions; 
thus, if smell be lost and taste preserved, flavors are no longer 
percvived, and only the simple perceptions of taste remain. ‘This 
8 the remarkable alteration noticed under the eiream- 
in the taste of most of our articles of food and drink, 

Since the sensations communicated by the sense of smell are 
more important and more characteristic, the disturbance of the 
taste, when the sense of smell is lost, appears much more marked 
to the patient than in cases of gustatory paralysis. How often 
true paralyses of the sense of taste are completely lost sight of 
by the patient! And then, on the other hand, complete gusta- 
tory paralyses are of rare ocenrrence, The disturbance of the 
taste in bilateral anosmia thus admits of ready explanation. 

But the apparently paradoxical fact, that, with complete in- 
ability to perceive odorous substances inhaled through the nose, 
the flavor—that is to he sensation of smell proceeding from 
food and drink—may still be preserved, may likewise, when 
carefully considered, be explained with equal facility, Trae 
odors are communicated by streams of air passing from the nos 
trils to the olfactory region ; flavors, by odorous materials pass- 
ing from the pharynx through the choanm to the olfactory re- 
gion. Now, the nz cavities, in consequence of the close ape 
proximation of the middle furbinated bone to the septum, are 
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d into two canals, of which the upper and anterior is 
subservient to the olfactory current, the lower and pos- 
to the respiratory current of air. The entrance of air into 
h canals is facilitated by certain muscular movements which 
the nostrils, whilst by other muscular movements, on the 
, a8 by the action of the compressor narium, the respira- 
canal is almost completely occluded, and the current 
d almost entirely through the olfactory canal, as in the 

lied action of sniffing (Ogle). Tt is consequently necessary 
smell that the entrance to the olfactory canal should be sufli- 
ntly patent. If the requisite muscular movements be defect- 
as occurs in facial paralyses, or if the anterior entrance of 
olfactory canal be closed by swelling of the mucous mem- 
brine, by polypi or other conditions, no current of air penetrates 
the olfactory canal even in free respiration, and no trace of 
ion of smell is perceived. Hence the possibility that 
ir charged with odorous substances may enter the olfactory 
from the choan, when no obstacles of this kind exist, and 
_beclearly perceived, and the sensations of flavor fur the various 
inds of food and drink, may thus be conveyed. In this way 
cases may doubtless be explained in which, though the 
sense of smell is lost, the flavor of food and drink is pre- 
For examples the reader is referred to Notta and Ogle. 
I such eases the conclusion is admissible, that the eapacity 
orsmell is preserved, but that the access of odorous substances 
the olfactory region is rendered impossible through the nos- 
‘til, bat is free through the choani. An interesting case in 
cint hat been communicated by Ogle, in which the nasal cayi- 
‘tis were shut off from the oral cavity by adhesion of the soft 
‘Wilate to the posterior pharyngeal wall; as a consequence of 
both the sensations of smell and of flavor, with the ex- 
ion of the simple gustatory sensations, were lost, though as 
as the communications were established, both were again 
























A may originate in very different modes; in the first 
peripherically, by all circumstances that obstruct or ren- 
‘ible the action of odorous substances upon the olfac- 
‘apparatus; and, secondly, by all circumstances that lower 





Pye 5 
260 ERB.—DISEASES OF PERIPHERAL CEREBRO-SPINAL NERVES. 


or abolish the excitability and receptivity of this apparatus. The 
latter cases alone constitute examples of true anosmnia. The two 
categories, however, are not always easily distinguishable. 
One of the commonest causes of anosmia is cutarrh of the 
nasal mucous membrane. Acute and chronic coryza, influenza, 
ete., may abolish the sense of smell for s variable period, or even 
permanently ; this occurs from direct trophic disturbances of the 
terminal apparatus of the nerves of smell, but in part also from 
mechanical constriction or occlusion of the olfactory canal. Ab- 
normal dryness of the mucous membrane of the nose is also a 
cause of anosmia, It is in fact the intermediate condition lead- 
ing to anosmia of the same side in many cases of anmsthesia of 
the trigeminus or paralysis of the facial. In anmsthesia of the 
trigeminus, the secretion of the mucous membrane of the nose is 
diminished, or the lachrymal secretion ceases, and consequently 
the moisture of the Schneiderian membrane requisite for the 
sense of smell is interfered with. In paralyses of the facial the dis- 
charge of the tears into the nasal cavity is rendered impossible 
by imperfect closure of the lids, and in this way anosmia results. 
But the coincidently present paralysis of the levator alse nasi and 
of the compressor naris constirutesan additional favoring cirenm- 
stance of great importance, Constrictions of the nostrils, nasal 
polypi, occlusion of the nasal and pharyngeal cavities, all act in 
asimilar mechanical method, that is to say, by simple preven- 
tion of the circulation of air through the olfactory canal. Lass 
of smell has been observed (by von Franque) after catching a 
severe cold, but no explanation has hitherto been given of this 
phenomenon, Amongst other peripheral causes of anosmia, 
which have heen observed, be enumerated strongly stimu 
lating smells (Romberg), stimulating injections and nasal 
douches, ammonia, sewer gas (Graves), and ether (Stricker). 
Lastly, Ogle has referred to the importance of the pigment of 
the olfactory region for the sense of smell, and has endeavored 
to establish the fact in a very interesting manner. He sought 
to explain a case of anosmia which occurred in a negro boy, 
coincidently with general loss of pigment in the skin (reported 
by Dr, Hutchinson), by attributing the loss of smell to the dis- 
appearance of the pigment in the olfactory mucous membrane. 

































are, for the most part; accompanied by subjec- 
of smell. To this class belong, for the most 
anosmniee, which result from falls on the head 


of the skull (Molliére, Notta, Ogle). "The olfactory 
» of course generally affected in direct fractures of the 
ethmoid bones; but Ogle also admits that a detach- 
the bulbus olfactorius from its branches traversing the 
wa eribrosa may occur without fracture of the skull, and 
‘may be the consequence. 
st has demonstrated degeneration and atrophy of the 
nerves as causes of senile anosmia, which is not unfre- 
elderly persons. So, too, softening and induration of 
or the formation of a tumor in it, tumors in the anterior 
the skull and in one of the anterior lobes of the brain, 
earies, and meningitis near the part in question, 
frequently shown to be causes of anosmia (Loder, 
Romberg, and others). To all these we must add the 
congenital anosmia (Notta), in explanation of which 
observations, as those by Ceratti, Rosenmueller, and 
have demonstrated the absence of the tractus olfac- 


eases of anosmia are of centric origin, and are due to 
intracranial conduction, or to inexeitability of the olfac- 
i The cases of anosmia which accompany aphasia 
hemiplegia, and are always limited to the left nasal 


gle; [ have also myself a case at the present time under 

caused by embolism). Ogle calls attention to the 
these cases there is concomitant disease of the exter- 
of the left olfactory tract, which may be followed as 
island of Reil, and that this fact may hereafter possess 
diagnostic value in the localization of cerebral diseases. 
that ocenrs so frequently in hysteria is also of cen- 
‘it is for the most part associated with loss of taste, 
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with cutaneous and muscular anvesthesiw, The anosmia that oc- 
curs in the insane is also of central origin, 

It is impossible to state what is the seat of the disease pro- 
ducing anosmia in some of the cases mentioned by Notta, who 
applies to them the term “essential anosmia ;" the loss of smell 
appeared without any apparent cause in young women, and was 
unaccompanied by any other disturbance. 

The prognosis of anosmia depends chiefly upon the cause. 
Those cases which result from serious organic lesions are incura- 
ble. A more favorable prognosis may be given in anosmia pro- 
ceeding from coryza, exposure to cold, traumatism, ete., and — 
those are most favorable which depend upon mechanical con- 
ditions, provided the obstruction fo the entrance of a current of 
air into the olfactory canal can be removed. Since the loss of — 
the sense of smell involves a loss of a larger number of unpleas- 
ant than of pleasant odors, patients usually attach but little 
importance to the absence of this sense. The complete loss of 
the sense of flavor, which accompanies it, is alone complained of 
as being very unpleasant, 

The éreatment has up to the present time proved very unsat- 
isfactory. For the most part it must be limited to the treatment 
of the primary disease and to the removal of such causes as may 
be ascertained to be present. Direct treatment has not hitherto 
proved very successful. Notta saw only negative results follow 
the employment of various irritating snuffs, but observed that 
many chronic cases recover without any treatment at all, Do- 
chenne has observed good results to follow faradisation of the 
nasal mucous membrane, especially in hysterical patients. Beard 
and Rockwell also recommend faradisation and galvanisation. 
These agents they apply partly outside the nose, partly by 
means of « sound-like electrode, directly to the mucous mem- 
brane. Fieber (Electrotherapie) saw good results follow from 
the application of the galvanic current by means of olive-shaped 
electrodes in both nostrils. 















NEUROSES OF THE MOTOR NERVES. 


The essence of newroses of motility consists in disturbance 


those centrifugal nerve paths which are recog. 























n the neuroses of motility than in those of sensibil- 
excitation of the motor functions may proceed 
n a points. 
A glance at the normal anatomical and physiological rela- 
the motor apparatus teaches in what way and from what 
pathological disturbances of motility may arise. 
he so-called motor nerves, with their peripheral terminal 
the muscles, form the anatomical basis of the motor 
_ The muscles constitute essential parts of the appara- 
ctive movement, since without them the motor activity 
» nerves, a motor function, would either be impossible or ab 
not perceptible to us. The view therefore is not unjustifi- 
‘that they should be regarded as constituting, with the 
‘nerves, one wholeand indivisible organ, and that disturb. 
which proceed from changes of the muscles, should like- 
be included amongst the motor neuroses, Strictly speaking, 
, the conception of motor neuroses must be limited to 
nees of the motor nerves, including the tertninal appara- 
(motor terminal plates, etc.) in the interior of the muscular 
It is obvious that so strict a limitation as this is often 
in practice, changes taking place in the intra-musen- 
ngs of the nerves, and in the muscular fibres themselves 
are often indistingnishable from one another, This fact 
st always be borne in mind in describing the different neu- 
6, though perhaps such a confounding of the different pro- 
may not stand the test of strict criticism, 
following the motor nerves to the spinal cord, we find 
they enter it by the anterior roots, but their subsequent 
has not a5 yet been satisfactorily ascertained ; they prob. 
ly pass for the most part from the anterior roots into the gray 
ee, and after remaining for a short distance in this, they 
er the white medullary antero-lateral columns, in which they 
tinue to the level of the medulla oblongata, decussating only 
‘Waslight extent in the spinal cord. In addition to this princi- 
course, there are, however, numerous secondary paths, which 
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probably all lie in the gray ‘“Iinesodle" substance, and serve — 
for the conduction of motor impulses under certain physiological 
and pathological conditions. 

The principal deeussation of the motor nerves takes place at 
the level of the medulla oblongata and pons; beyond these 
structures—in the crus cerebri and still higher—only motor 
libres that have decussated are to be found. This is trne also of 
ull those motor fibres in the cerebral motor nerves, which pass 
directly to the brain, 

It is only necessary to refer here very briefly to the course of 
the motor fibres in the brain. The larger number runs from the 
pons through the pes of the erus cerebri to the great central gan- 
glia (corpus striatum and lenticular nucleus) with which some of 
the fibres form important communications ; beyond this, the fibres 
are continuous with those of the corona radiata, and run to the 
gray substance of the hemispheres, terminating chiefly in the 
anterior lobes. ‘The fibres here probably end in certain motor 
centres, the existence of which has been demonstrated by Fritsch 
and Hitzig. The various groups of muscles, as those of the face, 
the eyes, the upper and lower extremities, trank, etc., possess 
separate centres, and by electrical excitation applied to these 
centres, movement can be excited in the corresponding groups of 
muscles. Whether these motor centres also represent the centres 
of voluntary activity, is still undetermined, but itis certain that 
tho transference of voluntary impulses to the muscles is depend- 
ent on the integrity of these centres. 

In addition to this principal course pursued by the motor 
nerves, there are many communications, secondary paths, ete., 
by which excitation may be conducted through motor fibres, 
Thus, in the first place, a communication exists in the spinal 
cord between motor and sensory fibres, by means of which reflex 
movements are effected, a connection which is undoubtedly ac 
complished by means of ganglionic cells and occurs in the gray 
matter; similar connections are found also at higher planes, in 
the medulla oblongata, and in the brain; these are uncommonly 
numerous and widespread, and are of great importance. Many 
connections of the motor nerves with so-called automatic cen: 
tres, from which direct excitations proceed, oceur in the medalla 
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gata and brain, of which the centres for the respiratory 
cardiac movements, and for the vaso-motor paths, may be 
cited as examples. Still more complex and still less carefully 
are, lastly, the relations of the motor nerves to the 
1 parts of the cerebrum (corpora quadrigemina, optic thal- 
mi) and cerebellum, in regard to which we cannot here enter 
‘into further details. 

_ The physiological functions of the motor apparatus may be 
aranged under different heads according to the kind and mode 
of the excitation which primarily occasions the muscular con- 
triction. They are as follows : 

Voluntary movements—expressions of the conscious will, 
‘proceeding from excitations of the central apparatus of the will 
(situated very probably in the gray substance of the cerebral 
cortex), and transferred to motor fibres.—Closely allied to these 
ate the associated movements, which result from the communica- 
tion of voluntary impulses to motor nerves not directly intended 
tobe called into play. The occurrence of these movements is 
yartly referable to the contiguity of the several motor centres of 
the various groups of muscles in the cerebral cortex, as in the 
tase of the facial and ocular muscles (Hitzig), partly to numer- 
018 secondary connections and paths, which are everywhere 
found in the gray substance, and which render possible such an 
extension of an original stimulus to numerous nerves. Asso- 
tiated movements, which frequently occur physiologically, and 
Which also play a certain part in pathology, may oceur, not only 
nyoluntary movements, but also in other forms of motor exei- 





Automatic movements.—These are excited by the action of 
centres independently of the , the excitation itself 
ordinarily caused by certain conditions and changes in the 
‘Mood. ‘The centres for the respiratory and cardiac movements, 
vomiting and for the vaso-motor nerves, constitute such an- 

fomatie centres, and are, for the most part, also capable of being 
excited ina reflex manner. They are all contained in the me- 
lula oblongata and in the brain. Whether automatic move- 
are effected through the intervention of the spinal cord has 
it been certainly ascertained ; the much contested existence of 
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muscular lone might be explained as a movement or excitation 
of this kind, but, since its existence, at least in the voluntary 
muscles, is doubtful, and since it has no special importance in 
pathology, the question will not here be discussed. 

Reflex movements. These are the consequences of the direct 
transference of centripetal excitations to centrifugal paths, with- 
out the co-operation of the will. The physiologieal laws govern- 
ing reflex movements are, we presume, well known, and are often 
distinctly recognizable in pathological cases. All possible de- 
grees, from the simplest to the most complex movements, occur 
in pathological conditions. The phenomena of reflex inhibition, 
which often oppose reflex movement, and which usually result 
from coincident excitation of sensory nerves, must not be over- 
looked. The chief centres of these inhibitory processes are sit- 
uated in the brain (constituting the inhibitory reflex centres of 
Setchenow), and from these a pathological modification of reflex 
movements may proceed. 

Lastly, certain processes may here be briefly referred to, 
which play a very important part in the manifold forms and 
disturbances of movement, though as yet very little light has 
been shed upon them, To this category belong the processes of 
combination and co-ordination ef movements, or the employ- 
ment of definite motor paths for the performance of coincident 
advantageous action, as is observed, for example, in speaking, 
writing, walking, playing the piano, ete. These and similar pro- 
cesses frequently come under our consideration, and demand 
further investig: 

From what has been said above, it is easily intelligible how 
numerous and complicated the disturbances of motility may be; 
from how many different points abnormal excitations may be 
exelted in motor paths, and at how many points inhibition of 
motor impulses may occur, In fact, the forms and kinds of 
neuroses of motility are extremely numerous and diverse, and 
the recognition of the primary canses is often very difficult, and, 
in many cases, pn impossible. 

We must here limit our remarks to those disturbances which 
originate in disease of the peripheric motor nerves, or their 
Virtual prolongations in the spinal cord and brain, so far at least 






























the vague Raninee cof theveo-called 
se disturbances will now be chiefly disenssed 
the | of voluntary movements, or in reflex — 
‘the paths of certain automatic movements. The 
disturbances which proceed from the central 
connected with the motor nerves will be discussed to 
n ar: 
es er (of the motor processes chiefly) may 
























differ in kind and degree, and which is phone teas 
spasm; or 
inution of the motor phenomena is observed which may 
to their complete extinction, and which is termed 
therefore, which we encounter under patholog- 
ms are, for the most part, quantitative changes of 
ty. Ibis doubtful whether qualitative changes can 
various formsof convulsion may indeed be regarded 
though, strictly speaking, not correctly so ; for in these 
only to deal with the differences that result from varia- 
‘the order of succession, the extent, and the intensity of 
tions. While the causes which are at work in pro- 
the excitations may differ in quality, the result produced 
be a quantitatively modified excitation (muscular 


examining motility and motor apparatua.—A few practical obscrvations 
de in regard to the mode of making an examination into the nature 
of motility. Our remarks, however, will be limited to those points 
illy useful and important, 
al activity of the motor apparatus expresses itsclf exclusively by 
the muscles, and by the movements of the body, or of particular 
are thus occasioned. In order, therefore, to test the physiological 
pathological disturbuncos of the motor apparatus, it is obvious 
of muscular movements, that is to say, the testing of the 
c of the whole body, or of its several parts, is of the utmost: 
‘This is, ef course, best accomplished in the naked body, though 
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‘many of the more marked anomalies can be onsily perosived when the patient ts 
dressed. - theo 

A practised eye immediately recognizes certain forma of anomaly; and it is 
indeed in many cases easy to make the Giagnosis of various motor disturbances at 
tho first glance, A very minute and exact investigation, however, is often requisite, 
in order to render tho characteristics of the affection evident. These disturbances 
are recognizable partly in consequence of certain positions anid movements (ss in 
crimp) being too strongly marked, and partly by the feebleness with which certain 
movements are performed ; or by their entire absence, and the consequent anomalies 
which are produced in the general position, confizuration and symmetry of the body, 
or particular parts of the body (as in paralysis), 

Anexnet knowledge of the physiological function of the different muscles ix 
absolutely requisite for the recognition of the first group of disturbances. With 
thin foundation to build upon, the diagnosis is for the most part ewy; in compli- 
cated eases, however, and where there are cramps of particular andl deeply situated 
muscles, which ordinurily act coordinately with others, the difficulties are very 
great, and require the exercise of extrome caro to overcome them. Tho chief aids 
to this investigation are an examination made as completely as possible of the 
whole naked body, the performance of uctive and passive antagonistic movements, 
tho interposition of some passive resistance to the cramp-like movements, and the 
forcible extension of the abnormally placed parte of the body, 

An excellent preparatory means of investigating these conditions consists fn the 
local furadisition of such muscles as may be accessible By this means an artificial 
spasm can be produced in the muscles in question, the result of which ix 20 far 
ag the purposes of observation ure concerned, identical with that fumished by 
Local faradisation of antagonistic muscles, and af the 











Lastly, certain voluntary movements (on the part of the patient) may be made 
by an effort of the will, in order that the disturbances may be recognized by the 
changes which are often first observable when such voluntary movements ore mt 
tompted. In this way complicated movements must also bo examined, as thowe of 
standing. walking, hopping, writing, piano-playing, sewing, and the Uke. 

For the exact recognition of the inability to perform certain movements it is 
necessary to investigate many special points, 

The question first urises, what mocementa are enfvebled or nbolished, and we 
have thas, in the first instance, to inquire into the preservation or absence of the mover 
ments of particular muscles or groups of muscles, For this purpose the several yel- 
untary movements must be isolated ; lence physiological knowledge is absolutely 
indispensable to the physician in order that he may be able to make the patient per= 
form the necessary movements, The acquirement of this knowledge has been ma- 
terially facilitated by the execllent works of Duchenne! and of Ziemasen? In 
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Voluntary action (paresis), or whether these movements are completely bel- 
| (earalyi ‘This can, In most cases, easily be ascertained, bat may present 
es in the caso of the special muscles that are brought into play in 
cated movements performed by the co-operation of several muscles, 
the paralysix be not complete, the further question arises, what amount of 
still be exerted by the affected muscles, An approximate estimate can be 
med on this point by comparative testing of the resistance wl ean atill be op- 

to passive movements, and by testing the pressure which the patient can exert 
is extremities. ‘The force capable of being exerted can be measured directly 
‘of the various forms of the dynamometer, which are partly adapted for 
and partly for traction; but which can only be applied to a few of the 
‘Such estimates, however, since there is no absolute measure for Cheamount: 
exerted by the several muscles, have only a relative value, and are really 
sable whore it ix desired to estimate the inereae or diminution of force in 
muscles of the same person, or where a comparative investigation has to be 
tile of aymmetrical parts of the body. The estimate may be materially assisted 
_ Wyinvestigating tho subjective sensations of the pationt, nach ax the period, whether 

‘Monet or later, at which exhaustion {s experienced. 

Lastly, the degree of uniformity, precision, and certainty with which the several 

" are performed must be tested, whether they are accomplished smoothly 
d evonly or by jerks, and whether they are nccompanicd with trembling ov dis 
secondary movements With this object in view, the patient must be di- 
d to perform special movements, such as the drawing of straight Tines or eit 
touching particular points with the fingers, walking along a plank, ete. ‘The 
me that occur in walking may be graphically represented by making the 
walk under a bound on which a line is traced by means of a pencil 
to his head. Accurate conclusions may alse be drawn from exact obser: 
on of yarious complicated movemonta, such aa those of running, hopping, 
| a chalr, writing, sewing and knitting, In respect to many motor 
a cramp, ataxia, paralysis, it is often advantageous to combine 
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with these investigations the testing of the so-called sense of muse effor oes 
above). a 

‘Tho performance of passive movements, again, enabilos us to form an opinion in 
regard lo various conditions that may be present; as for Instance, whether the 
paralyzed muscles are entirely relaxed, or whether they are tense, contmeted, eto., 
whether thoy are easily thrown into a stato of convulsive tremor, what muscles are 
in a state of cramp, and what is the amount of force exerted by the muscle ia ite 
contracted state, i 

‘The testing of tho rgflen movements must nover be omitted ; their 
angmentation, or absonce often furnishing important diagnostic ald in determiatmy, 
‘the seat of motor disturbances, The reflex movement of the organs of special 
acnec, as of the eye, car, and tongue, those of the mucous membranes, ae Of the 
conjunctiva, Schneiderian and pharynyeol mucous membranes, etc., and, above all, 
of the skin, must be tested by tickling, pricking, pinching, faradic excitation, 
ete, The investigution of the automatic movements must also, of course, be under- 
taken, J 

‘Tho activity of the motor apparatus and their pathological disturbances may, 
by the use of these means, be rendered tolerably evident. We still, however, por 
ses other means of drawing conclusions in regard to the condition of the motor 
apparatus (nerves and muscles), even when these have quite lost thotr physi 
activity. These means are to be found in external stimuli, which may be applied to 
the various parts of tho motor apparatus; by these means various reactions, that 
are often materially modified in pathological conditions, may bo called into plays 
From the anomalies presented by the motor apparatus on stimulation, we re, im 
many cases, in a position to draw definite conclusions in regard to the anatomical: 
and physiological stutes of the muscles, and from these states, in turn, some iden 
may be formed in respect to the seat of the disturbance in the motor apparatus, 

Blectricat and in part also mechanical stimulé are the most appropriate external 
atimuli for the medical inyestigation of motor organs; and inasmuch as thetr appli- 
cation to the purposes of diagnosis supplies us, in many instances, with very valu 
able indications in respect to many of the more delicate relations in convulsive 
affections, as well as in paralyses, and will frequently be referred to in the following 
sections, it will be expedient here to give a short account of the physiological 
rolations that exist in the healthy Living human body. ‘This will be done partly to 
ayoid repetition, and partly for the information of those readers who may not be 
familiar with the special Literature of the subject 

The excitability to mecheniea? stimuli of motor nerves and muscles may be tested 
in tho viroplest manner by the ordinary poreussion hammer. Under normal physio 
Logical conditions, a moderately strong blow induces, in most muscles of the body, 
though more or less easily in different instances, n momentary contraction of the 
particular museular fascieutus struck, especially if the blow fall nenr the point of en- 
trance of the motor nerves. Tn some muscles, as, for instance, in the pecteralis 
major, the deltuid, and the extensor wuseles of the forearm, these contractions 
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facility; in others, with less. In very excitable persons, ns tm 


‘not unfrequently appears at the point struck, from which small waves 
‘run in both directions towards the extromities of the muscles—a furm 
in regard to which physiology has not thus far given any sntivfac- 
‘The nerve trunks themsclyes are not casily excitable by the 
eation of mechanical stimuli, a tolerably strong and often painful blow 
“roquisite in ordor to produce inuscular contraction throngh them, In such 
the muscles must be in m4 relaxed a state ax pomible. In pathological 
ons a remarkable increase of excitability to mechanical stimuli has been 
(itzig, Erb). 
excitation of the motor apparatus furnishes us with more important 
‘more widely applicable results, It has wlrcady boon developed into an ex- 
ly valuable means of dingnosis ; it enables us to draw conclusions In regard to 
y palpable as well ax impalpable changes in the muscles necompanying the 
‘various motor disturbances; it not unfrequently enables us to judge correctly 
anatomical seat of the lesion ; it affords us a basis for the prognosis, and not 
supplic# indications for treatment. An accurate insight into the 
r¥ of many motor disturbances could not, at the prosent time, be obtained 
thout electrical investigation, 
It is obvious that an exhaustive account cannot here bo given, and we must 
‘the reader, for information on this subject, to the manuals of physiology and 
‘more recent works on electro-thernpeutics.!| We shall here limit curselyes to 
“tthort account of the effects of electrical excitation mpplied to the motor nerves 
to the muscles of the living healthy man, ns far as the facts may be considered 
tobe established by the most recent investigations. We shall have frequent ocen- 
v8 to refer to them in speaking of pathological changes. 
‘The basis of the whole method of examination is the fact that motor nerves 
“And muscles are excited to the performance of their specific functions by the 
‘spplication of electrical currents (whether galvanic or farndic), and that mus 
ler contractions are thus induced ; in uther words, that motor nerves and museles 
to eloctrical currents, and that this reaction takes place according to n definite 
(aw of contractlon). ‘The excitation of the motor apparatns results essentially 
‘the variations ia the donsity of the current, that occur coincidently with the 
wre and opening of the current traversing them. (A certain amount of excitar 
occurs niso during the continuous passage of the current, but 1s of tess impore 
for our purposes.) The excitation is proportionately stronger the greater 
ons of intensity aro and the more rapidly they occur, or in other words, 
‘tho current and the more sudden the varintions of its density; the ex- 

































in partionlar, Breaner, Untormebongen nnd Beobachtungen auf dem Gebiere 
Leipzig, 1808-69; Zicmasen, Electrivitiit in der Melicin, 4 
‘Berlin, 1872; rb, Sammlung Klinischer Vortnige, berausgegeben von 
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altemately in opposite directions The latter 

consist of currents running in the same direction and with 
these currents, however, we are able, by means of the so-called 
wender), to produce interruptions at will, that is to say, the 
pleted and broken, and by these means the necessary variations 
cnused, For all details on there points the manuals on elect 
‘ve consulted. 
‘The behavior of the nervos and muscles under the inhoance seh fs 
the kind and strength of the reaction which they exhibit, are. 

term faradie excitaditity. Tt mutters not whether the muscular 

by nerves or by the muscles; ono effect alone is produced—museular | 
ap is effected by excitation of motor neryes, it is said to bo by & 


















re indirect furadic excitation of a muscle be referred to, the ex 
corresponding motor norves is implied, whilst by the torm, direct farndic 
ity, tho excitability of the muscular eubstance is understood. (The sam 
ogy is of conran used for galvanic excitation.) 

For the purpose of testing the faradic excitability, the “secondary in 
curronts," obtained from the secondary coil of the ordinary induction ay 
usually employed, Though the so-called extra current of the primary coil. 
be used, ‘The cathode of the opening induction current is usually emplo 
exciting pole, and it is therefore expedient, in order to avoid too great «: 
tion, to use the cathode exclusively for excitation, and to place the 
some indifferent part of the body, as the sternum, patella, ete. Such is the 
applying electricity to which all our observations refer, 















tation of all accessible nerves with a feeble current of a given strength: 
hy monns of the movable eylinder of the apparatus), n minimam 









rent strong tetanle contraction of the muscles occurs; that the symmetrical 
of the two sides of the body ean be excited to minimum contretion 
the sume strength of current; and, lastly, that various nerves Lying imn 
neath the skin of different ports of the body, such as the ramus 
facialis, nervus accossoring, nervus ulnaris, and nervus peroneus, ean 


duce minimum contractions when stimulated by currents of shan 8 
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All considerable deviations from these relations must be regarded ns 
, and must be in one or the other direction: cithor an increase or a 
‘amounting even to total abolition of faradic excitability. This also holds 
itis mutandis, for those muscles of the body that are accessible, which ws 
“ale arm supposed to bo excited at the points of entrance of their motor nerves. 
he behavior of the nerves and muscles in reaponse to opening and closing, and 
tothe continuous pamage of tho galvanic current, is termed galeaniz excitability, 
ctions of the two poles upon the living body are best investiguted separately, 
‘on grounds of physiological as well as of physical convenienco, and cannot 
Ase be more fally discussed (polar mothod). ‘The nerves and muscles to be investi- 
feed are brought into connection with one—the exciting pole, whilst the other— 
: indifferent—pole is applied to some indifferent part of the body (preferably to 
the sternum). Inasmuch as the exciting pole is sometimes the anode and sometimes 
“the cathode, and the current is sometimes closed and sometimes opened, n series of 
“maections are obtained (namely, upon cathode closure=Ka8, anil cathode opening= 
KAO, upon anode closing=An8, and snode opening=AnO), which together consti- 
tute the Law of contraction of motor ners anil muscles, 
_ The law of contraction of motor nerves reste upon the two following proposi- 
‘tons-—The cathode produces chigfy (or, strictly speaking, exclusively) contraction 
‘mélosure of the current, the anode chic/ly (or exclusively) contraction on opening 
“the current; the stimulus of the cathode is strongor than that of the anode. From 
‘this may easily be deduced the following formule of reaction with different 
steagths of current: 
Lowest grade, % weak current cing employed: Ka8Z;*—the cathode pro- 
“tices simple contraction upon closure of the current; no reaction from the anode, 
Matermediate grade, the current being of medium strength; KaSz', AnSy,* and 
‘AnDe;—the cathode causes stronger contraction upon closure of the current, but 
‘Wenntrction when it is opened; the anode, on the other hand, causes feeble con- 
-tnetion both when the current is closed and when it is opened —the degree pf con- 
being nearly the same in both cuses, though sometimes the one and some- 
tines the other may be somewhat the strongur, or may show iteclf more promptly. 
— Highest grade, with «strong current: Ka8Te, ANSZ, AnOZ and KaQz ;—upon 
of the current the cathode produces a tetanic (onic contraction, while on 
‘Opening the current focble contraction occurs; with the anode lively contraction oc- 
“Sex both on closing and opening the current. 
—— 
‘Bee in regand to detnile: Hrh, zr Lehre von der Tetanie nebst. Bemerkung her 
tobe Exregbarkeitapriifangen u,s, w. Archiv fiir Psychiatrie und Nervenkrank 












& ntraction ; 'Te for tetanic contractions ; 
for Sehiiesmung—=closure of the current; 0, for Ofnung=opening of the eurront; 
Ky anil An, for cathode and anode respectively. 

The accentuation (Z’) simply refersto the stronger dogree, the small zto » lowor 
‘of contraction. 
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relative intensity should be the same, 
and guantitatively the normal excitability 





contraction will be found to be essentially the same for all. 
‘The law of contraction for the muscles is identical with 






it is probable that the museles themselves possess a proper 
becomes apparent when the nerve terminations are excluded, as 
ical conditions, 

Deviations from this normal law of contraction, on the i 
vanie current, frequently occur in pathological conditions, the 
quulitative (variations in the form nnd mode of contraction) and 
crease and diminution of galvanic excitability). We shall refer to 
eral chapters. 














1, On Spasm or Convulsion in General. 


Romberg, Nevvenkrankheiten, 1. p. 835, 3. Aufl. — Haase, 1. c., p. 126, 
durg, funct. Nervenkr,, p. 623. — J. Chr, Clarus, Krampt in path. u 
Hinsicht. Leipzig, 1882, — L, Pleoklea, dio Krimpfo an allen ihren F 
Wien, 1834. — Natanson, Beitr. 2. Physiol. Diagnostik der Krimpfo; 
Mieilt von Bergson, Deutsch. Klin, 1800, No. 25. — Nothnagel, Bn 
allgem. Convulsionen yom Pons u. y. d, Medal, oblong. aus, Virel 
Band 44.—Z. Lehre yom klon. Krampf. ibid. Bd. 49. 1868. — Mitzig 
Rellexerregende Druckpunkte. Berl. klin, Woch, 1366, No, 7.— Unteraa 
Physiologic des Gelirns, Reichert u, Dubois’ Archiv, 1870, 1871 und 1 
Vober dio Auflassuag einiger Anomalien der Muskelinnervation. Am 
Psych, u. Nervenkr. 11. pp. 812 u, 601. 1872, — Ueber einen interes, 
der Hirnrinde, ibid, ITT, 1878 — Wernher, Verletzung der linken 
hiilfte, Virch, Arch. Bd. 55. 1972. — Benediet, Nervenpathol, und 
thempic 1874. — Ranke, aber die krampfatill. Wirkung des eonst. ol, St 
Zische, £. Biolog. If. 1800. — In addition to these, cousult the * 
Gracfe, and of Remax, and the text-books on Blectrotherapeutios 











Any attempt to give an exhaustive account of all 
tions that may occur in the vast category of spasms or 
stons is here quite impracticable, and does not lie 
scope of this work; it belongs rather to the domain of 
pathology. The conditions here are much more com 
and differ from each other more widely than in the ner 

















and the therapeutics of which may 
n a general manner, and which, besides, 
practical interest. Convulsions cannot be 
any single point of view, and do not represent 
n of disease. The subject of convulsive dis- 
is well known, very obscure, and we possess little 
ge—scarcely, indeed, more than mere assump- 
d to their most important and essential rela- 


v only will here be made, which, however, 
useful in facilitating the comprehension of the sev- 
_and the account now to be given of them. 
definition of the term ‘spasm’ presents consider- 
ties on account of the numerous and manifold phe- 
which are included under this term in ordinary lan- 
The best interpretation of the word includes a2Z abnor- 
ilar contractions, which are either occasioned by pure 
eal stimuli, or in which the amount of contraction is 
disproportionate to the amount of the physiological 
Convulsive muscular contractions are thus abnormal, 













in consequence of the fact that an abnormal increase has 

we in the motor excitations supervening upon plrysio- 
uli, like those of the will, of reflex or automatic exei- 

There is thus almost always in spasm an increase of 

ivity, in other words, an increase of its visible expres- 

lar contraction. 

sin which these pathological contractions of muscle 


e another, and the attempts that have been made to 
description applicable to all these various forms 
m hitherto very successful. 

general division that can be made is. into fone and 
By the term ¢onic spasms are understood per- 
st equable muscular contractions of great inten- 
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sity, lasting for a considerable period (minutes, hours, days), by 
which the limbs are kept in a state of rigidity. By the term 
clonic spasms is understood the rapid succession of contraction 
and relaxation of the muscles, or the rapid alternation in the 
contraction of various groups of muscles, by means of which 
different parts of the body are often kept in a state of continual 
and frequently very lively movement. The essential difference 
between these two forms of spasms is perhaps this, that in tonic 
spasms the several motor excitations are so closely approximated 
to one another in point of time, that they coalesce to produce a 
continuous tetanic contraction; whilst in clonie spasm the sev- 
eral excitations are separated from one another by intervals of 
sufficient duration (varying also in intensity and in the part 
affected) for each excitation to be separately recognized. 

This division is not, however, exhaustive, because it does not 
include all the forms ; a group of convulsive movements must 
still be formed, which includes the co-ordinated but involuntary 
movements (static convulsions, compulsory movements, co-ordi- 
nated spasms ; which last appears to me to be the best term for 
this group of spasms, since the definition of static spasms or 
convulsions varies considerably with different authors). 

Among the tonic and clonic spasms, there are several sub- 
ordinate yet well-defined forms, the more important of which 
may here be briefly mentioned, 

‘The mildest form of clonic spasm is quivering or tremor, 
which consists of slight contractions of particular muscles and 
groups of muscles, following one another at short intervals, or of 
weak alternate contractions of antagonistic muscles, whereby 
slight trembling or oscillatory movements, of the limbs are pro- 
duced. The higher degrees consist of more powerful though 
brief contractions of the muscles, which cannot be checked, and 
which occasion very manifest trembling and even distinct quiv- 
ering of the limbs (paralysis agitans). 

Still more extensive are those convulsive movements 

| termed conrulsions, which consist of energetic contractions 
in particular muscles or groups of muscles, occasioning lively 
movements, which succeed one another at short intervals (twitch- 
ings of the face, movements of the head or body, startings of the 








»—DIEFERENT FORMS, 
ns affect the majority of the muscles 




















ee ts of the trunk and limbs, they 
as general convulsions ; they constitute the prin- 
of epileptic, urwmic, and hysterical convul- 


simplest form of tonic spasm is the so-called eramp—a 
violent, and painful contraction of some single muscle 
group of muscles, examples of which are seen in 
the calf of the leg, trismus, and tetanus. If this form 
affect a majority of the muscles of the body, and 
‘paroxysms of longer or shorter duration, fetaniée cramps 
be present (us in tetanus). 

e form of cramp may be observed in the uniform but 
y strongly marked stiffness of many or all the muscles of 
that ocenrs in catalepsy ; the muscles here remain im- 
e, in 1 condition of moderate contraction, the will having 
any influence upon them, though the resistance they 
be overcome with tolerable facility by passive move- 
5 (1 waxen pliability). 

term contracture is employed to indicate the persistent 
sible shortening which lasts for weeks or years, and. 
tly associated with certain trophic disturbances of the 
this condition may be limited to a few muscles, but 
ly affects entire groups of muscles, as the flexors or exten- 

particular joints. 

nts of a higher order may also be excited in a eramp- 
by excitation of the motor centres, leading to com- 
ated movements or to purposive combined movements ; these, 
1 and co-ordinated in a cramp-like mamner in opposition 
ill of the patient, often occurautomatically. Such move- 
termed compulsory movements, co-ordinate cramps, 
amples of them are seen in cases where there is 2 disposi- 
lk to one side or in « circle, to perform certain move- 
th the arm or head, ete, 

1 eraump- -like associated movements occur, whieh aceom- 
yements performed voluntarily, and disturb them or 
uncertain and purposeless, or which even occur upon 
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the simple desire to make 2 movement ; these are especially seen 
in chorea minor. 

Many other forms of cramp are occasionally seen in practice 
which are not easily included in the several forms mentioned 
above ; those that have been alluded to, however, are much the 
commonest and most important. 


Spasms must of course in all instances be induced by irrita- 
tion of the motor apparatus, and such irritation may result either 
from increase of the strength of the stimulus, so that a motor 
effect is produced, corresponding to the abnormal strength of the 
stimulus, or from increase of the excitability of the motor 
apparatus, 80 that a motor effect is produced far exceeding the 
amount of the stimulus applied, All spasms may be referred to 
one or other of these causes; augmentation of the excitability, 
however, probably plays a more important part in the pathology 
of spasms than increase of the strength of the stimulus. The 
question next presents itself at what part of the motor paths the 
stimulus must b2 applied, in order to cause cramp, and after this 
the further question, what is the nature of this stimulus, whether 
momentarily, or continuously, or intermittingly applied, or whe- 
ther it be mechanical or chemical in its nature. 

The most cursory as well as daily observation teaches that 
the stimulus may either be applied directly to the motor appar- 
atus and nerves at some point of their course, or indirectly and 
in a reflex manner ; and it appears that a natural division of 
convulsive affections into two groups may thus be made, which 
present certain differences in their mode of origin, in their extent, 
and in their anatomical localization. When Natanson therefore 
maintains that direct cramps always appear in the form of per 
sistent, tonic, violentand painful muscular contractions, affecting 
certain anatomical groups of muscles supplied by motor nerves 
(particular nerves or definite plexuses), whilst indirect spasms ap- 
pear in the form of clonic short alternating and painless muscu 
lar contractions, which affect physiologically associated muscular 
groups, such as the flexors and extensors of the extremities, the 
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muscles of respiration or the like, he makes a very well-founded 
statement, and one which materially elucidates the theoretical 
considerations that have been advanced upon the subject. It 
must not be forgotten, however, that the facts hitherto ascer- 
‘tained by no means support so simple an explanation of the 
Whenomena; numerous further observations are undoubtedly 
equired to answer this extremely important and, in practice, 
wery significant point. 

Spasms which originate from direct excitation can of course 
‘Be produced by an irritation applied to the motor nerves at any 
qpoint between the periphery and the centre ; reflex spasms, on 
‘the other hand, can only result from some cause acting on the 
<entral organ, through the intervention of the gray substance, 

Direct spasms may originate by irritation of the muscular 
Sires themselves, or of the motor terminal plates in their 
interior. The so-called fibrillar contractions, a3 well as certain 
dorms of muscular contracture and rigidity which ocour in conse- 
“quence of paralysis, with consecutive avatomical changes in the 
tmuseles, belong to this category. 

They may originate by irritation of the peripheral motor 
channels of conduction, up to their entrance into the spinal cord 

orbrain. Traumatisms, such as may be accompanied hy com- 
pression and tearing of the nerves, gunshot wounds, and inflam- 
mation of the motor nerves, constitute the commonest causes of 
this kind. The spasm is then strictly limited to the affected 
motor path, is for the most part of a tonie character, and is ulti- 
mately associated with corresponding sensory and vaso-motor 
disturbances. They may be produced, in the third place, by 
trritation of the channels of conduetion and of the motor (r¢flex) 
centres in the spinal cord. 

To this category belong the contractures, conditions of mus- 

~ cular tension, spasms, ctc,, that are seen in myclitis and other 
spinal diseases, the cramps observed in tetanus and similar spinal 
neuroses. The precise mode in which these forms of spinal con- 
vulsions are produced is still obseure; perhaps in many 
some direct irritation of the motor channels of conduction occurs 
dn the antero-lateral columns and in the gray substance, or there 
may be some irritation and increase of excitability of the motor 
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central apparatus lying in the gray 
glion cells which are capable of t1 
through reflex action. 
We here generally have to deal with 
extent (affecting for instance both lower ¢ 
or extensors, the paths for which lie in close mn 
spinal cord). In these cases concomitant spinal 
almost always present. 

Again, they may be produced by érritation of 
paths and central apparatus in the brain, The 













Jogival irritation, and it is well known that in certain di 
these structures, spasms do not unfrequently occur, 
place, the motor centres, which Fritsch and Hitzig have 
strated in the gray cortex of the anterior lobes, enter 
sideration, for the recently published interesting obser 
Hitzig and Wernher show that in men also the exeii 
these centres through pathological conditions may 
oceurrence of limited peripheral spasms. A very 
now intelligible observation is recorded in the work of Deb 
upon spasms of the facial muscles ;' here belongs also a 
published observation by Goldstein (Schmidt's Jab 
Band 161, Heft 2). In this connection should be 
pathological excitations of certain automatic centres (¢ 
for instance, of inspiration and expiration, those for the : 
laughing, yawning, ete.), which may undoubtedly be the 
of origin of certain forms of cramp. Still more p 
are the relations that exist between the manifold 

























central organs, combinations which render possible the co G 
and quite involuntary innervation of numerous muscles 
groups of muscles which ocenrs in every voluntary movi 
however simple it may be. Convulsive movements may 
also from pathological changes in these paths of condueti 





Archives Générales, 1864, one 5; rightelded spasm of the facial and p 
munclos with aphasia ; small apopleotio clot in the left frontal lobe. 


juction not usually employed, even though ana- 
formed, are referable to these communications, and. 
to attribute hemiplegic contractures to patho- 
them. Still more difficult and obscure are the 























ory movements, and the like. It is searcely 
er, to enter here into the consideration of these 
‘obscure conditions, which may, besides, vary so 
n significance, and which will be discussed in other 
work. 

Nothnagel has demonstrated the existence of a 
oulsive centre, that is to say, a circumscribed spot in 
nervous system, by the direct or indirect irritation 
convulsions can be produced, as in epilepsy. This 
in the pons, and is probably situated at the point 
motor nerves of the antero-lateral columns first ter- 


b sides, at a little distance from the middle line), 
e boundaries of which, however, have not yet been ex- 
nined in the case of man, 

ons, arising ina reflex manner, take place through 
iation of the gray substance of the central organs, 


it forms of reflex convulsions are produced through 
cord, the more complicated through the medulla ob- 
and the brain, where the sensory and motor fibres enter 
points into communication with one another by means 
wy substance. Reflex spasms certainly forma very im- 
large group amongst convulsive affections, and in- 
cases differing considerably infer se belong to this 
Like reflex processes generally, they may arise in 
namely : 

aritation and augmented excitability of the 
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for example, they may arise from irritation 
in consequence of wounds, inflammations an 
the nerves, neuralgie and hypermsthesia 

skin, and especially of the mucous membranes, b 
all kinds consequent on inflammations, 


spasm, vaginismus, and those resulting from 
generative organs, intestines,ete. All these forms of 
follow the general physiological laws of reflex pro 
are limited, in the first instance, to the muscles 


involve numerous groups of muscles. ‘ 
By increase of the excitability of the reflex cei 


of disease as well as by the toxic influence of certain 
such as strychnine; in such cases,-as is seen in tet 
myelitis, ordinary physiological sensory excitations are 
to produce convulsions. A lower degree of this in 
excitability probably plays an important part in the p 
of many reflex spasms, This constitutes what is 
disposition to spasms, or convulsibility,and leads to an 
of aconvulsive nature when any lively sensory influence i 
perienced, as is the case in hysteria, 

By removal of the activity of those cerebral centres ' 
hibit reflex actions. Tf the activity of these centres be 1 
(by destroying them, or by section of the conducting 
which pass to the spinal cord), the reflex actions, 
through the intermediation of the spinal cord, are ine: 
activity, and may themselves acquire a convulsive ¢ 
But little further is known in regard to these processes in 
pathology. 

That a diminution of the resistances to conduction, it 
centrifugal or motor nerves, is capable of producing 
tion of the reflex acts, may be assumed on @ priori grout 
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aevertheless appears questionable whether, by this means, with 
physiologically normal sensory stimuli, and with normal exeita- 
bility of the reflex centres, any spasmodic movements that may 
ocour, can be included in the eategory of reflex convulsions. 
‘Our present knowledge has hitherto done little to explain the 
mode of origin of such convulsions. ‘e 

In reference to the kind of excitation, and to the question in 
‘what mode pathological excitations attack the different points 
©f the motor apparatus, and in regard to the nature of the 
Stimuli that excite cramp, we are still completely in the dark, 
Et is obvious that the changes in the motor apparatus are of a 
Wery delicate nature ; where coarse anatomical changes are pres- 
‘nt, paralysis, and not cramp, is the invariable consequence. 
At the same time, as daily experience shows, convulsion and 
‘Waralysis may occur in the same nerve territories, but this is 
eeadily explicable on the same grounds as those which hold good 
“for anesthesia dolorosa, and in such cases cramp is produced ab 
hose points of the motor path which have not undergone any 
considerable change in their structure. 

-The mode in which the stimuli act which exeite the various 
Sorme of convulsion, and which lead to tremor in one case, to 
‘Spasm in another, and to tetanus and clonic convulsion in w 
“third, has led to the annunciation of very different hypotheses, 
and, after all, very little is known in regard to it, Tonic conval- 
sion chiefly occurs where direct stimuli act on some part of the 
anoter paths (Natanson); clonic convulsion, on the other hand, 
“appears to be caused by indirect excitation. ‘This, however, ean 

scarcely be admitted unrestrictedly for all eases; at the same 
‘time it is in accordance with the fact that Nothnagel has found 
‘the presence of gray matter to be indispensable for the pro- 
duction of clonic convulsions; the transmission of a stimulus 
‘through the gray matter appears to act in such a manner that 
continuous irritation only gives rise to intermitting musen- 
Jar movements. This indicates that in the greater number of 
¢lonic convulsions the gray matter of the central organs probably 
‘ipates. 

Here also, on this diffieult point, our information is very imper- 

fect and hypothetical; the little that we do possess relates to 























paratively ignorant in regard to the 
their mode of action. 








parts of the motor apparatus; section, con! 
peripheral nerves, are all accompanied by cony 
sions of greater or less extent, according to Ul 
part injured, are also called forth by section of 
and these convulsions are tonie when they are 
direct irritation of the motor paths; clonic, when th 
duced in a reflex manner through the intermediation 
substance. Mechanical injuries of various parts of | 
may also give rise to cramps. Nothnagel made his 
upon the convulsive centre by means of mechanica 
‘The formation of apoplectic clots is usually accor 
vulsive movements. 

Chemical stimuli are often not less active ; 
of substances, especially certain poisons, can so modify 
apparatus as to cause convulsions, either directly or b 
action. For example, strychnine, ergotine, and num 
alkaloids, alcohol, lead, and mercury. 

There are, in addition, certain disturbances of the 


convulsion. It is well known that extreme anemia, at I 
certain segments of the brain, and especially, 28 it would 
of the convulsive centre, can give rise to widely extend 
violent convulsions. (This, however, docs not oceur with n 
of the spinal cord, as is shown by Stenson’s experin 
same holds trae of extreme venous hyperemia and stasis, 
when affecting the brain, are also capable of giving rise to c 
sions (Landois, Hermann). In both cases the irritation is 
ably due to an accumulation of carbonic acid, or other 

of disintegration, in the tissne of the brain. By means 
facta we are better able to understand how convulsions 
in vaso-motor neuroses. A sudden aniemia, caused b; 




















undoubtedly the exciting cause in many 
sion, and it is possible that many sensory 
this indirect mode by producing vaso-motor 






of the blood may lead, in various modes, to the 


in uremia and cholemia, toxic substances, partly 
of its defective qualitative composition, leading 


wulsion, or at least, to a strong predisposition to con- 
in hydramia, chlorosis, general cachexia, etc. 
following anatomical changes of the motor apparatns 
frequently accompanied by convulsions : inflammation, 
tie formations, softening, extravasations of blood with 
juences, ete.; at the same time we know nothing of 
mode in which these effects are produced. 

are not unfreqnently compelled to admit the existence 
hie disturbances of an impalpable nature, in order to 
plausible explanation of the origin of many forms of con- 
as of those that oecur in epilepsy, chorea, and hysteria. 
fupon such delicate disturbances of nutrition that that 
ition depends which is usually termed convulsibility, or a 

position to convulsions. 

his predisposition plays also a prominent part in the pro- 
of very numerous forms of convulsion; it may be 
inherited, or acquired through the action of various 
and diseases. It may coincide in many cases with a 
enropathic predisposition which exists in many families, 
fruitful source of many neuroses. Youth, the female 
diseases incident to the period of development, and 
hlorosis, appear strongly to favor its aciivity. We 
ubtedly, seek for the essence of this predisposition 
er trophic disturbances of the motor apparatus, though 
to the peculiarities of these, we know but very little. 
ts that are now known render it probable that such 
urbances can in many cases be recognized by altera- 
lly by increase) of the electrical excitability. 

those disturbances which are least palpable, but 
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which not unfrequently occasion well-marked and severe convul- 
sions, are those of a psychicad nature, particularly the pow- 
erfully acting and depressing emotions, as, for example, anx~ 
iety, fear, anger, horror, witnessing others in convulsions, ete., 
which all play a very important part in the etiology of convnl- 
sion, In what method, however, these causes operate, whether 
they produce a direct alteration in the motor apparatus, or 
whether they act indirectly by some influence exerted upon 
the vasomotor nerves, or in a reflex manner, we are perfectly 
ignorant. 

In treating of the several forms of convulsions we shall 
still have to mention many special causes. 


General Symptomatology. 


The distribution of convulsions in the body may be extreme- 
ly various, the diversities being dependent on the nature and 
particular part of the nervous system affected by the eanse. 
With local peripheric excitation the spasms may be limited to 
single muscles or to partienlar groups of muscles ; it must not 
be forgotten, however, that very isolated and circumscribed 
forms of convulsion may have a central origin, which is easily 
explicable when the course of the fibres in the brain is taken 
into consideration, If the spinal cord be affected as a whole, 
the greater part of the muscles of the body may be attacked, 
including even those supplied by the motor portion of the tri- 
geminus. Lastly, if the convulsive centre be affected, the most 
general distribution of the convulsions may be anticipated. 
Between the two extremes all possible degrees exist, in accord- 
ance with the anatomical seat of the disease. Thus wemay have 
limitation to a single musele, as, for example, a particular mus- 
cle of the eye, or the sterno-cleido-mastoid ; or to a single nerve, 
as to the facial or accessory ; or to a plexus or to one extremity, as 
ocenrs in paralysis agi and paralytic contracture; or to one~ 
half of the body, as o in unilateral convulsions consequent 
on disease in one hemisphere of the brain; or to the lower half 
of the body, as in spinal diseases; or, lastly, almost all the 
muscles of the body may be affected, as is seen in tetanus and 
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epilepsy. Not unfrequently certain groups of muscles only are 
affected, which ordinarily act in an associated or synergetic 
-znanner, or which are under the control of a special centre, ex- 
amples of which are seen in compulsory movements, in spasms 
‘©f the respiratory muscles, and in spasms of the muscles by 
owhich yawning is effected. ; 

From all this it is obvious that definite conclusions regard- 
‘Eng the seat of the lesion may often be drawn from a considera- 
‘Bion of the parts that are affected. 

But few observations of a general nature can be made in re- 
gard to the mode of onset of spasmodic affections, It varies 
extremely in different instances, and will be given more exactly 
owhen the different forms are severally described. Convulsions 
svery frequently occur in distinct, well-defined, and character- 

‘istic paroxysms, which often pursue a typical course, and re- 
‘cur more or less regularly, with intervals of longer or shorter 
duration. They often appear also, however, quite irregularly, 
being induced by certain external causes, or they may be asso- 
ciated with voluntary movements, or may occur quite spontane- 
ously, and may then last for a very variable period, or even 
become permanent. In addition to pathological muscular 
actions, a series of other phenomena are not unfrequently ob- 
served, which complete the picture of the disease, and which we 
may divide into concomitant symptoms and consecutive symp- 
toms, or sequel of the affection. Amongst the concomitant 
Phenomene are comprehended those which originate from an 
extension of the disturbance to other parts of the same nerve, 
or to other nerves, whilst under the term consecutive symptoms 
are included those which represent the effects of the convulsion 
itself, that is to say, of the spasmodic shortening of the muscle. 

The concomitant phenomena are by no means so constant, nor 

are they present in so characteristic a manner, in spasmodic affec- 
tions as in neuralgiw, They present for the most part the char- 
acter of accidental symptoms occasioned by the same causes of 
disease as those by which the spasms have been produced. 

Tn many cases the concomitant symptoms are absent, as in 

Strabismus and in simple convulsive tic; the spasm is here the 
only direct subjective and objective symptom of the neurosis, 
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and, in addition, the consecutive symptoms can sie a ob- 
served. 

In most cases, however, various concomitant symptoms are 
observed, namely : 

Motor disturbances, the most common of which is seen in the 
diminution of the power of the will over those muscles that 
are spasmodically affected,—a diminution which may amount 
even to complete paralysis. This may come to pass in the most 
various ways, for the particulars of which the several forms must 
be referred to. For the most part there is an inhibition of condne- 
tion caused by the primary disease in some part of the motor 
path situated at 2 higher plane. A kind of irradiation of the 
motor stimulus also takes place ; at the height of the convulsion 
associated movements are seen to occur in more or less numerous 
groups of muscles, obviously in consequence of the extension 
of the irritation upon the various inter-communicating paths. 

Sensory disturbances. Pain is very frequently observed as 
an accompaniment of spasms, not only in the contracted muscles 
themseloes, but also proceeding or radiating from them ; this is 
especially noticeable in simple eramps, in tetanus, ete., though 
on the other hand it is often absent in many forms of spasm, Its 
mode of origin is stilla subject of dispute; it cannot, however, 
be doubted that the pain is due toan irritation of sensory muscle- 
nerves, caused by muscular contraction,—an irritation of those 
very nerves which are the conductors of both muscular and 
eleetro-muscular sensibility. That the pain is not caused by 
mechanical compression of sensory cutaneous nerves romning 
between the muscles, is shown by the absence of excentric sen- 
sitions of pain in the skin, as well as by the fact, of which every 
one is aware who has ever suffered from cramp in the calf of the 
log, that the pain is unquestionably limited to the firmly con- 
tracted muscle. .A very decided sensation of fatigueand exhaus- 
tion is often observed in the affected muscles after the cessation 
of the cramp. ot unfrequently also that well-known peculiar 
mnscular pain h often occurs in the muscles 
of healthy people fo: four hours after violent and 
unusual muscular efforts, and which is felt both on active con- 
uaction and when pressure is applied to the affected muscles. 


















with motor fibres, as in affections of mixed 
he central organs, or when reflex convulsions oceur 
‘This depends upon the nature and kind of the 
‘The same is true in regard to the frequently 
toms of formication, numbness, or well-marked 
‘The occurrence of these symptoms depends entire- 
nm the circumstances of the particular attack, and has 
to do with the spasm per se, 

and Secretory Disturbances, These are frequent- 
, and in many forms of spasm are altogether absent. 
fare present, their relations to spasm appear to be 
ight, and they may be regarded rather as symptoms of the 
e which produces the spasm. Vaso-motor spasm or 
indicated by pallor or redness of various parts of the 
often been observed to bea precursor of certain con- 
oxysms (e. g., epilepsy); and so also abnormal sensn- 





































are frequently associated with convulsive attacks. 
e disease affect coincidently yaso-motor nerves, whether 
situated in the peripheral nerves or in the central 
corresponding localized vaso-motor disturbances, such as 
redness, cyanosis, may occur. 
perspiration is the secretion which is most frequently 
_ Profuse perspirations occur both in epilepsy and in. 
, and sweating on one side of the body has been fre- 
observed in unilateral epilepsy. Under the term of 
ca, that clear and abundant secretion of urine is in- 
rhich has not unfrequently been observed after severe 
ss of convulsions. No instance of augmented salivary 
m has been observed in cramp of the facial muscles. 
frophie disturbances are, in the majority of eases, very 
It is often quite surprising what slight alterations. 
the volume and nutrition of muscles affected with, 
and obstinate forms of convulsion, In many 
hypertrophy nor atrophy is visible. These effects, 
undonbtedly occasionally oceur. Hypertrophy of 
which have been affected with convulsion, is very 
 XL—10 
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rare (Bell). Atrophy is more frequent, and may become toler- 
ably well marked. Serious motor disturbances (paralysis) are 
then usually present, and the atrophy appears to be the conse- 
quence of this, rather than of the convulsion, Considerable 
anatomical changes are then commonly observable in the muscle, 
namely, hypertrophy of the connective tissue with atrophy of 
the muscular fibres, and not unfrequently a deposit of fat— 
changes which are constantly present in contractures that have 
lasted for many years. 

Well-marked trophic disturbances, occurring in the skin, 
nails, and other tissues, are only observed when there is serious 
lesion of the trophic and vaso-motor nerves, and are then quite 
accidental symptoms. In such cases a high degree of amms- 
thesia and paralysis is almost always present. 

Psychical disturbances are not unfrequently associated with 
spasms, though they are not usually directly dependent upon 
them. The connection between the two symptoms is still in 
many cases extremely obscure. In some of the cases the psychi- 
cal disturbances are simple co-effects of the same cause; in 
others, the serious damage to the nervons system, occasioned 
by violent attacks of convulsion, or the disturbances of the 
circulation caused by such attacks, may gradually lead to the 
oceurrence of psychical symptoms; or, in many patients, a 
hypochondriacal condition may be gradually induced in conse 
quence of the existence of the convulsive affection, These rela- 
tions, however, will have to be investigated more closely in each 
individual case, 

Disturbances of the general health are, upon the whole, only 
rarely observed ; and when they are present, they are, for the 





to the convulsion. More minute details will be given 
in speaking of the several forms of convulsion. Tt may, how- 
ever, be stated here that the spasms, even when affecting many 
groups of muscles, sre not capable of producing any consider- 
able elevation of the temperature of the body, and that, conse- 
quently, the pyrexia that aceompanies so many forms of convul- 
sive disease, must have another origin, Sufficient evidence exists 
to demonstrate this fact satisfactorily. 





















convulsions are, for the most part, purely 
d result exclusively from the abnormal muscular 
It is obvious that in accordance with the seat of 
they may be extremely various. Thus there 

b in the functions of the organs of special 
\bismus, blepharo-spasm), impairment of the mobility 
its, disturbances in the co-ordinated movements of the 
ormal position of the head and limbs, curvature of 
inal column, alterations of the articular extremities of the 
displacements and subluxations of the joints; and, in 
difficulty of breathing, difficulty in passing water, in 
and in taking food. General trophic disturbances, 
1 disorders, and the like, may thus arise in a secondary 
All details on these points must be reserved till the 
ms of convulsive diseases are under discussion. 


















electrical stimulus, nothing positive can be said, 
dand diagnostically important changes that we shall 
e further on as characteristic features in the different 
s, do not here occur. The methods of research hitherto 
d for the recognition of the more delicate, and especially 
mantitative changes of electrical excitability, are so 
y in their results, that most of the statements on 
nt can only be accepted with reserve, In many cases 
any changes of electrical excitability are to be found; 
however, there is diminution; in others, exaltation. 
cases of tetany I have found great exaltation of excita- 
especially for the galvanic stimulus; but these cases T 
deseribe at greater length hereafter under the head of 
These few facts do not at present admit of any general- 
Moreover, the electrical method of research has hith- 
d of but little value in the pathology and diagnosis of 
ms in general. 
aseries of phenomena reqnire still to be mentioned, 
i attention in many forms of convulsion, and which 
be of great importance in the pathology as well as in 
atment of these convulsions: I refer to the existence of 
sure points. Experience has shown that in a series of con- 
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vulsive attacks pressure upon certain points puts a stop to the 
convulsions when present (von Graefe, Remak), whilst in other 
cases the convulsive attacks are brought on by pressure made at 
particular points (Hitzig). The pressure points inhibiting con- 
vulsion have been especially observed to exist in cases of facial 
spasm, and it has been ascertained that these, for the most part, 
correspond, like the painful points in neuralgiw, to the various 
branches of the trigeminus. These spots are also not unfre- 
quently sensitive to pressure. It has been observed that the 
same effects are produced by pressure on very remote points, 
as the vertebral column and the joints of the hand. Von Graefe 
drew a distinction between primary and induced pressure points. 
The former, as he considered, constitute the chief point of origin 
of the disease, and appear to stand in the most direct reflex rela- 
tion to the primarily and most strongly affected muscles; pres- 
sure over these completely arrests the entire convulsion. The 
induced pressure points, on the other hand, make their first ap- 
pearance when the disease has become established, and are dis- 
coverable in more or less remote nerves; pressure made upon 
them requires more time to act, and never completely arrests the 
convulsion, but rather leaves the proper point of origin of the 
convulsion unaffected. Similar points have also been observed 
in other forms of convulsion than those affecting the face. 
These phenomena ean only be explained on the supposition that 
they are the result of reflex processes. It ie possible that pres- 
sure upon particular nerve trunks may prevent the transmission 
of sensory stimuli proceeding from the arens of their distribu 
tion, and thus arrest the excitation of reflex convulsions ; hence 
the spasm is temporarily inhibited. But it is more probable that 
reflex inhibitory influences are here brought into action, which 
obviously proceed from energetic sensory impressions, and 
which have recently been carefully investigated by physiolo- 
gists. It thus becomes intelligible how an inhibition of the con- 
vulsion can be produced by pressure on various points. Which 
of these theories is correct, and whether each cannot be separ- 
ately justified, must be decided by further facts bearing wpon 
the point. 

An interesting case of pressure points producing reflex ac- 



























published by Hitzig. In this case no other ex- 
‘be given than that the actions were reflex. Both 
sure points are of considerable importance in regard 

because not unfrequently a favorable modification 

ns may be effected through them. 

d to the general prognosis of spasms, but little is 
in view of the great variety in the mode of origin of 

us forms of spasm. The general impression obtained 
sare to be regarded as severe and obstinate affec- 
is only in the simplest cases of reflex spasms, or of 
dependent upon direct irritation that a favorable 
can be given. In the majority of other forms, espe- 


by a well-marked neuropathic predisposition, and in 
pathic forms, the most practised physician can only give 
guarded prognosis, because even apparently slight cases 
expectedly bid defiance to all methods of treatment. 
its, experience teaches that the greater number of the 
spasm are cured with difficulty, and that relapses are 
mon. 
details must be reserved for the description of the special 
Tt may, however, here be mentioned, that the prognosis 
unfavorable when the patient presents a well-marked 
hic predisposition, when the disease is of central origin, 
lesions of the brain or spinal cord exist, and when 
sible to remove the cause; advanced age of the patient 
duration of the disease, are also unfavorable circum- 


e other hand, the prognosis is favorable when the causes 
simple nature and easily removed, when the lesion has a 
ral seat and the attack is of recent date, and when the 
young and healthy. 
al Treatment.—Spasmodic diseases are amongst the 
etory objects of medical treatment, and subject 
irstiarice of the sufferer and the ingennity and persever- 
he physician to a severe trial. There is little to be said 
tothe rational treatment; but this isnot to be wondered 
ignorance of the finer processes taking place in con- 
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yulsive diseases is considered. Treatment is ee, 
and is often also unsuccessful. Tt frequently happens well- 
approved measures fail to act, whilst a plan of treatment made in 
the lust extremity, and without any expectation of good results, 
proves successful. 

Nevertheless, in every case the treatment should be conduet- 
ed as faras possible on rational principles, aud above all it should 
be directed to the primary cause. Unfortunately, in many cases 
no cause can be discovered, whilst in others the spasm persists 
after the removal of the cause, the cramp having become habit- 
ual. Causal treatment is most efficacious in reflex spasms; and 
in these eases a careful investigation of the whole sensory mer- 
vous apparatus, and of all those organs from which reflex excita- 
tion may possibly proceed, is of the utmost importance. Organic 
lesions must be cured ; conditions of irritation must be quieted ; 
and foreign bodies, parasites, and the like must be removed. If 
pressure points be discovered, treatment must be attempted 
through them, as by mechanical and electrical treatment, and 
well-devised sections of nerves often give excellent results under 
these circumstances. 

In convulsions caused by organic diseases of the central or 
peripheric nervous system, these diseases must be carefully 
treated on the principles of special pathology. 

The treatment of the general predisposition, of the convulsibil- 
ity, requires special attention, and here all measures acting as ton- 
ies to the nervous system must be taken advantage of. These are 
in many cases alone sufficient to effect acure, and are often more 
appropriate in convulsions than in other neuroses ; at all events, 
they can effectively aid the action of other curative means. 
‘The most important facts in regard to the tonic method of treat- 
ing the nerves have alwady been mentioned in the section on 
treatment of neuralgiw in general. 

Dietetic measnres also form an important part of the treat- 
ment, to which, in almost all forms of convulsion, due attention 
should be paid. Besides tonic treatment of the nerves, well- 
regulated measures should be adopred In regard to the proper 
kind of food and drink to take, what baths to use, how much 
exercise aud how much rest to take. Moderation in eating and 










avoidance of all mental disturbance, injurious excita- 
e stimulation of any of the sensory organs, “3, for 
by music, must be prescribed. Efforts must be made 
strengthen the will by education, precept, and example, 
ich may be materially promoted by the rational use of various 
gymnastic exercises, in accordance with the idiosyncrasy 
} patient and the peculiarities of his case. To one patient 
y recommend chamber gymmastics, to another the Swed- 
ent cure, and toa third German gymnastics or Alpine 
These general observations will of course only serve 
ts in determining the appropriate plan of treatment to be 
d in each case, 
most instances, the causal treatment, even when combined 
dietetic measures, is insufficient, and energetic direct treat- 
must be resorted to. A veritable chaos of remedies is 
known in practice for arresting convulsions, though in the major- 
of cases there is an entire absence of definiteand clear indica- 
s for their use. Of late % disposition to limit the treatment 
he employment of certain groups of curative agents has been 
servable, and these will here be briefly mentioned. 
etricity occupies a distinguished place amongst these, 
the resulta of its action in these forms of neuroses are 
less satisfactory than in others. It is possible that this 
@ ascribed to inadequate and incorrect methods of applica- 
ince our knowledge of the localization of convulsive dis- 
‘isstill very obscure. It will besufficient here to give a few 
a in regard to the electro-therapeutics of convulsive 




























the primary canse, since it has been shown to be effective 
treatment of diseases of the brain, spinal cord, or peri- 
nerves, through its power of removing abnormal irrita- 
On this depends the brilliant results 
been obtained by treatment with electricity, and 
ly with the galvanic current, which has, in many in- 
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stances, proved of the greatest value. Very diverse modes of 
application of the current are occasionally effective, according 
to the nature and localization of the primary disease. For 
further details on this point the reader is referred to the vari- 
ous sections of this work, and to the manuals on electro-thera- 
peutics. 

‘The electric current also exhibits an antispastie action, which 
may become manifest in various ways: first, by lowering the 
excitability of the affected motor apparatus; secondly, by 
its action as a strong peripheric stimulus, in consequence of 
which it effects a reflex inhibition in the central organs, and thus 
suppresses spasin; and lastly, because the primary irritation 
being removed, the trophic and circulatory disturbances of the 
Motor apparatus which maintained the convulsion are abolished; 
—all of which are effects of the so-called catalytic actions, espe- 
cinlly of the galvanic current. Very various means are, it is 
well known, employed in electro-therapeutics to attain these 
objects. Experience shows that several methods must be often 
applied in succession before the most effective one is diseoy- 
ered. The faradic current may be applied with moist electrodes 
through the diseased nerves and muscles, with the object of 
lowering their excitability and exerting an alterative action; or 
it may be applied in the form of gradually increasing faradie cur- 
rents (Frommhold),which, it would appear, lower the excitability 
still more energetically ; or, lastly, strong irritation of sensory 
nerves may be effected by means of moist or dry electrodes, or 












rious ways. For instance, the persistent application 
of the anode, or of a descending current to the nerve and 
1 to lower their excitability; the transmission 
interrupted simple galvanic current through 
stuted by Remak to exert a remarkable 
antispestic effect, which he has endeavored to explain by ar 
tributing centripetal action to it; more recently Benedict has 
especially recommended the application to the diseased nerve 
trunks of frequently repeated voltaic alternatives. Stabile cur- 
rents, conducted through the supposed focus of the disease, 
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in producing catalytic alterative actions. 

ope that strong galvanie currents passed 

spinal cord suppress, by reflex inhibition, convul- 
if from it; the direction of the stream is here 

e, but it must be of sufficient strength. 

fact, which has been established in regard to the frog, 

bales to lave in certain cases some therapeutic value in 






























electric treatment applied to the pressure points appears 
o be quite worthy of attention, Remak in particular hay- 
ned very remarkable results by this means. The 
{ must vary according to whether it is applied to 
‘inhibiting or spasm-exciting pressure points; and for 
ul e the galvanic current is the more serviceable of the 


thus appears that the treatment of convulsions by means 
e is extremely difficult, It is, in fact, almost impos- 
at present to give any precise indications for its use. 
e are indeed many methods of applying it, but we are too 
reduced to empirical attempts to obtain its curative action. 
lis are consequently very uncertain, being in some in- 
both brilliant and persistent, whilst in other cases all. 
entirely fail. ‘Tact and knowledge on the part of the 
apeutist are here especially requisite. 
e group of narcotics and anesthetics supplies a series of 
which, however, are here of much less value than in neu- 
It is only now and then that they act as palliatives, and 
n rare cases that they prove really curative. Some of them 
ticularly effective in reflex convulsions, their action being 
to diminish the sensory excitability (as, for example, 
and its alkaloids, atropine, chloroform, ether, ete.), or to 
the cerebral centres which inhibit reflex movements (as has 
demonstrated by Weil to be the action of digitalis); others 
fike woorara,' diminish directly the excitability of the 
apparatus ; others, finally, like nitrite of amyl, digitalis, 





















motor nerves, and through them 
No doubt can be entertained that all these 
value in different forms of convulsive diseases, 
however, be directed according to the special 
particular case, and the details can only be given 
eral forms are under discussion, 





pirical omnner. It is only in particular cases that it 
for their use can be given. Asa rule, they must be tried 
any definite or certain motive. Energy and due persi 
prescribing them are the chief conditions for obtaining a su > 
ful result. Amongst these remedies we may mention the follow- 
ing, which in part also fulfil causal indications: iodide and 
bromide of potassium, arsenic (which, as Eulenburg has ree 
shown, constitutes an excellent remedy when applied subeut 
neously in many forms of tremor), the preparations of zinc (espe- 
cially the valerianate of zine, which I have often found to be ser- 
viceable, and which appears to be especially useful in the later 
stages), nitrate of silver, hydrico-nitrate of bismuth, corrosive 
sublimate, valerian, artemisia, assafeetida, etc. There is scarcely 
a single remedy in the materia medica which has not at some 
time or another been recommended for convulsions (see the bib- 
liography of the article on Epilepsy), a certain indication that our 
treatment of convulsions is not very successful. 

Derivatives have of course been tried, and very definite 
results have been obtained with them; and even if we disregard 
the cases in which they fulfil the causal indication and cure the 
primary lesion, it cannot be denied that they have a really bene- 
ficial action in many forms of convulsion. This becomes intelli- 
gible if we consider the inhibitory influence on reflex actions 
which is possessed by the greater number of strong centripetal 
excitations; it may also perhaps be explained by the fact that 
powerful entancous irritations or inflammations act directly as 
alteratives upon the central nervous system, and induce changes 
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in itscireulation and trophic conditions, or in those of the adjoin- 
ing parts. Hence in what appears to be appropriate cases, 
sinapisms, vesicants, moxs, and especially the actual cautery, 
may be tried. 

Buseh' has very recently obtained such remarkably favor- 
able results from the actual cautery in very chronic and obstinate 
cases affecting the muscles of the neck, throat, and arms, that it 
appears deserving of further trial. With a red-hot iron he 
burned the skin in band-like stripes, from three to five inches in 

Jength, on each side of the vertebral column, maintained suppu- 
¥ation for a little while, and kept the patient in the meantime in 

From a resort to baths, undertaken with a view of effecting 
Girectly a cure of the convulsive affection, little in general is to 
be expected. For the most part the best effects are obtained 
from indifferent thermal baths, with a relatively low tempera- 
ture. On the other hand, baths often play an important part in 
Fulfilling the causal indications, and at any rate they constitute 
one means of strengthening the tone of the nervous system. The 
Same may be said of Aydrotherapeutical treatment, 

Gymnastics have, as a rule, but little value in the treatment 
of convulsion; in some cases, however, they may no doubt act 
advantageously by strengthening the influence of the will, and 
thus aiding in the removal of contractures and abnormal posi- 
tions of the joints; a direct curative influence, however, can only 
‘very rarely be anticipated from their use, The necessary pro- 
“eeedings are described under the heads of the several forms. 

Lastly, the special surgical treatment of convulsions is lim- 
ited to a very few groups of cases. Certain forms of contractures 
are almost the only ones that are accessible to this method of 
treatment, and this is often extremely successful when tenotomy 

and orthopedic measures are judiciously combined, 

On the other hand, tenotomy has for the most part proved 
futile in many tonic and clonic spasms of particular muscles and 
groups of muscles, and has therefore come of late years to be 
almost entirely neglected. The improvement is usually only 
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transitory, and when the divided end 
spasm recurs, Section of the motor 
convulsive affection must not be risked 
eration, on account of the unavoidable 
paralysis that is produced. 

On the other hand, excellent results have 
many cases by section of those sensory nerves in \ 
connection with the convulsion can be demonstrated 
(as for example section of the supraorbital nerve 
spasin), According to von Graefe’s observations, section 
nerves corresponding to the principal or primary pressure 
is especially effective, whilst section performed at the 
induced pressure points is only partially successfal. Where 
possible the operation should be performed subcutaneously, 
is, for the most part, free from danger; it has been already | 
cessfully undertaken in the sensory nerves of almost all parts of 
the body. The mode of action of this operation may, 
explained from the physiological facts given above, in s 




















not be unconditionally accepted that the effect of the oper 
is always the removal of peripheric reflex irritation, but we 


dure exerts such a centripetal action (reflex inhibition? alter 
tive influence?) on the central nervous system that the cure | 
the convulsion speedily follows, just as we are compelled to 
admit that the same action results from neurotomy in many 
forms of neuralgia. é 


Particular Forms of Spasms. 


Under this head we have to describe the spasms of particular — 
muscles, or those occurring in the region of distribution of par- 
ticular motor nerves and groups of nerves, as more or less 
independent affections. The muscles supplied by cerebral motor 
nerves, and by those arising from the cervical portion of the spinal _ ( 
cond, are most liable to such spasms; and we must here also men- : 
tion certain forms of spasm which have been observed, more or_ ‘ 
less widely spread in various peripheric nerve territories, the cen- 
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cause of which have not been satisfae- 
‘The spasms of the external and internal mus- 
producing lagophthalmus and strabismus spas- 
myosis, spasm of accommodation and hippus, 
‘be excluded from consideration as affections belonging 
cial department. They either belong to the department of 

ic surgery, or they constitute subordinate symptoms 
us diseases of the brain and spinal cord, or of forms 
convulsion, as epilepsy and chorea ; in the latter case 
be considered under the heads of these diseases. Little 
n in regard to isolated and independent diseases of these 





















in the Region of Distribution of the Trigeminal 
WNerve.—Masticatory Facial Spasi.—Trismus, 
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nder this heading is included spasm in the region of distri- 
of the motor portion of the fifth nerve, that is, in the 
of the muscles of mastication, including the masseters, the 
and the pterygoids. This form of spasms is usually 
il, occurring but very rarely on one side alone. 
tomés.—The spasms may either be tonic or clonic. 
nic contraction of the muscles of mastication causes the 
jaw to be so drawn up that the two rows of teeth are pow- 
pressed together, constituting the condition termed 
or lock-jaw. Tt is impossible to open the mouth either 
ily or forcibly. The teeth can be only very little, if at 
d, so that the introduction of food is often extremely 
and can only be accomplished through spaces between 
or by.other means, as by injections. Mastication is, 
quite impossible ; the muscles of the jaw feel tense, 









strong relief. Sometimes, 
experienced in the muscles. If at, 
the rows of teeth are opposed to one 
tion; on the other hand, the lower jaw 
truded, or retracted, according to the 

In unilateral spasm of the pterygoids (as in the 
vy. Leube), the lower jaw may be thrust to’ 
the lower row of teeth projecting on this s 
upper. F 
When the cramp of the masticatory muscles is ¢ 
lower jaw is moved backwards and forwards more or 
larly and energetically, either in a vertical or horizontal: 
tion. In the former case chattering of the teeth oceurs as: 
rigors of fever; in the latter case grinding of the teeth 
—the sign which is so ominous in many diseases of 
True masticatory movements may be performed ina con’ 
manner, 23 occurs in many epileptic, hysterical, and other | 
of convulsions. 

Little is known in regard to the concomitant symptom 
are so closely connected with convulsive diseases. On the o 
hand, phenomena are frequently observed which depend on 
primary disease, such as neuralgic pains in the trigeminus, toot! 
ache, symptoms of periostitis in the lower jaw, cerebral 
toms, ete. Many disturbances may arise in conseqnence of 
form of spasm: biting of the tongue and lips (Speyer), 
tions and inflammations of thegums and oral mucous mem) 
and conditions of inanition consequent upon insufficient sup 
of nourishment. 

Etiology.—Conditions of excitation of the nerves themse 
such as inflammation, softening, development of tumors, cad! 
like, rarely constitute causes of spasmof the muscles of m: 
cation, which is for the most part unilateral. Catehing cold is” 
much more frequently the cause of trismus, which may also. 
however occur quite independently, without being a symptom of i 
general tetanus, Clonic spasins are observed most frequently in 
the cold stage of fever, and are then undoubtedly of central 
origin, The same may be said of those forms which accompany 
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of mastication not unfrequently occurs as a perfectly 
This form of spasm is often a concomitant 
m of certain forms of general cramps, as, for example, of 
sy and eclampsia, of hysteria and chorea, and especially 
nus, in which trismus is an almost constant, and for the 
part initial symptom. (See Tetanus), 

e isolated forms of spasm of the muscles of mastication 
t frequently result from reflex influence, acting through vari- 
nerves, though chiefly of course through the third branch of 
fifth pair; the different forms of dental irritation, such as 
nal and difficult dentition, eruption of the wisdom teeth, 
and inflammation of the teeth, injury inflicted upon the 
jaw through extraction of the teeth, toothache, etc., being 
ly fruitful sources of spasm of the muscles of mastication, 
dition, periostitis of the lower jaw, disease of the temporo- 
lary articulation, and occasionally also neuralgia of the 
1 have been observed to constitute causes of these forms of re- 
spasm. Disease of more distant parts, such as abscess in 
groin, injury to the thumb, the presence of worms in the in- 
e, have all been observed to produce similar spasms, and 
can be no doubt that in these cases some trophic disturb- 
ce must have been present in the central organs. 

e diagnosis of these forms of spasm is very easy. The 
form cannot indeed be confounded with any other, and in 


of the lower jaw. A little care will easily prevent this 
e, since the nature of the joint and the position of the 
es of mastication, which are so readily accessible to external 
tion, greatly facilitates the differential diagnosis. In 
cases chloroform may be employed. 
prognosis essentially depends on the canse of the disease, 
‘arule, it is favorable in the rheumatic, idiopathic, and reflex 
18; on the other hand, it is doubtful, and often unfavorable 
es of the central nervous system, in severe general con- 
ns, and especially in tetanus. 

ument.—In the greater number of cases the treatment 
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must be essentially directed to the removal of the cause, as in 
diseases of the central nervous system, and in general forms of 
convulsion. In rheumatic cases active diaphoresis, derivation to 
the skin, and the administration of the iodide of potassium shonld 
be tried, In the reflex forms the origin of the affection should be 
discovered and the treatment directed to itsremoval. With this 
in view, a careful examination of the teeth and lower jaw should 
be made, and appropriate local treatment, such as the extraction 
of carious teeth, the application of leeches, incisions, the employ- 
ment of galvanism should be adopted, 

in reference to direct treatment, electricity must first be tried ; 
and the above-mentioned methods of applying both the galvanic 
and the faradic currents (and especially the faradic brush) may 
be used with every prospect of success. In the next place, eu- 
taneousirritants, suchas mustard poultices, blisters, oreven moxze 
applied to the neck may be used, and may be advantageously 
combined with the internal use of narcotics, such as opium and 
morphine, cannabis indica, and atropine; subentaneous injec- 
tions of morphia often prove very effective. In obstinate cases 
resort must be had to specifics, such as arsenic, iodide of potas- 
sium, valerianate of zinc, etc. In chronic cases, an attempt has 
sometimes been made to effect gradual separation of the jaws by 
mechanical means, as by the daily introduction of progressively 
thicker wedges of wood between the teeth. 

In serious cases particular attention should be paid to the food 
of the patient. It is often requisite to give the nourishment in a 
fluid, and as far as possible concentrated form (such as eggs in 
milk, extract of meat, strong broths, ete.), which may be admin- 
istered by means of a tube introduced through a space in the 
teeth, or through the nose, or by theemployment of nutritive in- 
jections of mixtures of pancreatic juice and meat, milk, soups, 
wine, ete, 


b. Spasm of the Muscles supplied by the Facial Nerce.— 
Spasmus Facialis.—Mimetie Spasms of the face.—Convul- 
sive Tio. ‘ 

Toxt-hooks of Romberg, Haseo, A. Eulenburg, and M. Rosenthal. —Benedict, Neevon- 

path. und Electrothorapie, 1874.—C. Bell, 1, e., p, 248 et seq. (of the German 






Essai sur les convuls. idiopath, de la face, Brox. 1843, 
itracture des muscles de In fnce, Gaz, dea hop. 1853, No, 31.— 
cher, de spasmo faciali, Divs, Berolin, 1808.—Oppolzer, Allg, Wien. 
1861 No. 10.—A. won Gragfe, Arch. £. Ophthal. Ll, pa 440; TV. 3. 
7% Deutsch, Klin, 1864, No.20 u, 24, 1865, No.27.—Remak, 
celkrampf, Berl. klin, Woch, 1864, Nos, 21-93; 1865 No. 
surle Ticnon douloureux de la face. Arch, génér. Juin 1864, 
rb, Krampt des Facialis, Arch, f, klin, Med. V., p. 518, 1860.— 
‘Tic facial; section des nerfs. Guérison partielle, Gaz. med. de 
b. 1869, No. 6.—Seeligmaiter, ber intermitt, Blepharospasmus. Zchender's 
‘Monntebl. IX. 1871. 


these terms are included cases of spasm of all the 
supplied by the facial nerve; these are among the most 
it of all forms of convulsion, which is, to some extent, 
when we consider how frequently the muscles sup- 
the facial nerve participate in various forms of move- 
in speaking, in expression, in mastication, and in 
on), and also how numerous are the direct and reflex 
tions, which constantly affect this region. All degrees of 
are met with, from physiological contraction to abnormal 
. Under the influence of the emotions and of sudden fits of 
n, the movements of the face ministering to expression not 
juently attain in excitable individuals such a height, that 
cannot easily be distinguished from actual spasm, and 
such movements become fixed and habitual, they already 
it true spasm. All such movements, the degree and 
tence of which surpass physiological limits, must be 
among the spasms ; the same is true of all muscular con- 
depending on purely pathological excitations, We 
here consider exclusively the more or less independent 
18 occurring in the region of distribution of the facial 
whilst those contractions of the facial muscles which con- 
concomitant symptoms of more general forms of conyul- 
be left for consideration in other chapters of this work. 

ms of the facial muscles may occur on one or on both 
. they may affect a single muscle or all those supplied by 
in consequence of which they have been divided into 
aland the diffused forms, and it is advantageous to 


msider them under these headings. 
‘VOL. X1—20 
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1, Diffused Spasm of the Facial Muscles, True Commuteive 
Zic.—Vhis represents the characteristic form of spasm of the 
muscles of expression, and occurs especially in the clonic form, 
which is by far the most frequent and important, 

Tn such cases a very remarkable type of disease is presented. 
There isa continually alternating contraction of nearly all the 
facial muscles supplied by the portio dura, a series of spasms 
which cannot be very exactly described, There fs an wneeasing 
and unmeaning contraction of the facial muscles, causing 
grimaces, which are the more striking when, as in most unilat- 
eral cases, the other half of the face is at absolute rest, Wink- 
ing of the eyes, wrinkling of the forehead, contractions of the 
muscles of the nose, drawing up of the angle of the mouth, 
movements resembling those of laughter, follow in quick sneces- 
sion, or appear once or twice as clonic spasms; in the intervening 
periods, a few tonicand more persistent contractions of particular 
muscles are observed; finally, the whole expression of the face 
becomes quieter, a few twitches occur, and there follows then a 
longer or shorter pause. 

Tn these attacks the muscles are not all equally affected in 
different instances ; generally the spasms are confined chiefly to 
a few muscles, such as the orbicularis palpebrarum, the levator 
labii superioris aleque nasi, the zygomatici, corrugator super 
cilii, and more rarcly the frontalis or the platysma, and still leas 
frequently the museles of the ear, Ido not find that in any 
instance movements of the velum palati have been observed 
during the spasm, nor have I been able to establish the ocour- 
renee of such movements in the cases that have fallen ander my 
notice. 

Facial spasms oceur in parorysms of variable duration, some- 
times lasting only a few seconds, and more rarely as long as one 
or two minutes, They commence with a few twitches, which 
gradually increase in energy and rapidity, ultimately lead to 
one or two tonic contractions, and then gradually again subside. 
In the intervals all i Test, or only a few slight contractions 

a ted with any reflex or voluntary more- 
ent may liappen to make, The frequency 
with which the paroxysms occur varies greatly; im some 
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instances only from three to ten occur in twenty-four hours, 
whilst in other instances, they follow each other so rapidly that 
there are from twenty to forty attacks in an hour. The attacks 
do not always cease, even during the night, though they are 
then less frequent (Oppolzer.) They often come on without any 
obvious cause, though they are often also produced by definite 
causes, as by speaking, voluntary movements, closure of the 
eyes, strong impressions of light, lond sounds, sensory irri- 
tations of the face, the emotions of anger, grief, terror, etc. 

‘The spasms do not always occur in a well-marked attack, but 
there are cases in which twitchings are observed here and there, 
that only undergo variations in their intensity and distribution ; 
slighter cases are also met with, in which the spasms appear to 
be connected only with definite external or internal causes (irri- 
tation of the skin, voluntary excitations), and never attain a 
high degree of development. This oceurs in those forms of 
spasm which so frequently occur a8 a consequence of well- 
marked paralysis of the facial nerve. 

Notwithstanding the apparent severity of the disease, the in- 
fluence of the will upon the affected museles is not 
Impaired ; the free action of the facial muse af cours 
sible during the paroxysm itself, but the patients are quite able 
to perform all voluntary movements in the intervals, and the 
movements of expression do not then appear to be disturbed. 

Tn many instan <tension of the convulsion is observed 
fo take place to adjoining muscular regions; the muscles of 
mastication and those of the tongue are most frequently thus 
affected. How far this occurs in the eof the muscles of the 
tye, the implication of which in certain cases, according to the 
tecent physiological investigations of Hitzig, might be expected, 
We are ignorant; since the spasmodic closure of the lids, which is 
tisually present, renders it diffienlt to observe them, At the 
height of the attack, the muscles of the neck and shoulders, and 
ven of the arms, are often spasmodically affected, and an ex- 
tension of the convulsion to the originally unaffected half of the 
face may often be observed. In this form of spasm all sensory 
phenomena, and especially pain, are so constantly absent that 
‘in contrast to tic dowloureux it is often termed ‘indolent tic,” 





















808 ERB,—DISEASES OF PERIPHERAL CERMBRO-SPINAT. ‘NERVES. 


and when some authors refer to the fearful pain accompanying 
spasm of the muscles of expression, it is obviously consequent 
on their confounding the two diseases. This mistake may, un- 
doubtedly, easily be made in those eases of tic doulonreux 
which are accompanied by well marked reflex spasm of the facial 
muscles, and which present the characters of convulsive tic, 
Careful observation will, however, easily show that in such cases 
a primary neuralgia of the trigeminus is present, and that severe 
pain is not produced by the contractions of the facial muscles. 
It is evident that these and other sensory disturbances (anms- 
thesia, formication, etc.), which sometimes accompany spasms of 
the muscles of expression, are to a greater or less degree symp- 
toms of an accidental nature. 

Vaso-motor and trophic phenomena have scarcely ever been 
reported amongst the concomitant symptoms of this form of 
spasm ; atall events, they never constitute prominent featares, 
Since the view that the facial nerve contains no vaso-motor or 
trophic fibres may now be regarded as erroneous, the conclusion 
is admissible that the pathological conditions leading to facial 
spasm usually attack the nerve at some spot where no vaso- 
motor fibres exist. The reports of the disease are also silent in 
regard to disturbances of secretion, although one would be dis- 
posed to expect changes in the salivary secretion. Bouvin 
mentions a case in which a remarkable saline taste was perceived 
in the mouth. One of my patients perceived a roaring in the 
ear during the attack, and in another case a ringing in the ear 
was experienced during the contractions (spasmodic contraction 
of the stapedins muscle %). 

The electrical exeitabitity of the branches of the facial nerve, 
and of the muscles of the face, undergo no remarkable alteration, 
Lhave, indeed, in some cases found it to be both quantitatively: 
and qualitatively perfectly normal, 

Pressure points are only discoverable in a minority of the 
eases in this diffused and clonic form of facial spasm ; they are 
more frequent in the cases limited to the orbieularis palpebrarum, 
or in those of partial spasm of this muscle (blepharospasm) ; 
but inasmuch as this may pass into the diffused form of spasm 
of the facial muscles, pressure points may also be present in the 
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latter condition, They occur in every branch of the trigeminus, 
in the skin of the face, and in the cavity of the mouth, and may 
be divided into the already mentioned categories of primary and 
induced pressure points. Remak has also called attention to 
certain points in the cervical region of the spinal column (trans- 
verse processes that are situated at the Jevel of the different 
cervical ganglia of the sympathetic) on which, when pressure is 
made, or to which, if galvanic treatment be applied, arrest of the 
spasm and a cure may be effected. He associates these with 
sympathetic nerve fibres distributed to the arteries at the base of 
the brain, and attributes the curative effects of the galvanic cur- 
tnt to ita indirect catalytic action. Similar inhibitory pressure 
points effecting arrest of the spasm may sometimes be found in 
more remote parts of the body, as over the brachial plexus, the 
vertebral column, and the wrist, and no pains should be spared 
to discover them. 

Tonic spasm of the facial muscles presents essentially differ- 
ent features, The half of the face affected exhibits a peculiar 
rigidity ; it remains at rest during mimetic movements; the fur- 
rows are deeper; the face is slightly drawn towards the affected 
tide ; the angle of the mouth is distorted ; the fissure of the lid 
issmaller, and the eyebrow is drawn upwards; mastication is 
rendered difficult upon the affected side, in consequence of the 
deficient mobility of the cheeks; a disagreeable sensation of ten- 
sion is experienced in the muscles affected, the fixed and stif- 
fened condition of which is only interrupted occasionally by 
sudden twitchings of one or several muscles, Trismus of the 
same side often accompanies this tonic spasm of the facial mus- 
des. If the spasm affect both sides, a peculiar and characteris- 
fic aspect is presented by the face, which Kénig has described as 
constituting a striking symptom in tetanus. 

The reports published on this form of mimetic spasm of the 
face are comparatively fewin number. I entertain no doubt, 
however, that most of these cases are only those forms of museu- 
jar contracture which so commonly occur in the later stages of 
severe facial paralysis, and with which clonic contractions of the 
facial muscles are subsequently so often associated. A few cases, 
nevertheless, are due to other and unknown causes. 


ae | 
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The ediology of spasm of the facial muscles has only inafew 
cases been satisfactorily ascertained. " 

The predixposition to it is also not very common, since upon 
the whole it is a rare form of neurosis, Men are somewhat more 
frequently affected by it than women. Those who have a neuro- 
pathic diathesis are particularly liable, and it is not unfrequent- 
Jy hereditary. Anemia, chlorosis and hysteria predispose to it, 

Catching cold is one of the most frequent direct causes. 
There are many examples on record of this, and itis the usual 
cause in those who are otherwise healthy and robust; its mode 
of action is altogethor unknown. Reflex érritation is still more 
important as 4 cause of the disease, especially such as proceeds 
from the fifth pair of nerves, Thus, on the one hand, affections 
of the eyes, such as various forms of inflammation, keratitis, 
ulceration, wounds, foreign bodics, ciliary neuralgia, ete., and, on 
the other hand, affections of the jaws and teeth, caries of the teeth, 
ulcerations in the mouth, periostitis, parulis, etc., are the most 
freqnent ing causes of such spasms, which then for the most 
part begin as partial spasms, and gradually, in predisposed per- 
sons, or, in cases where the irritation is continuous, become dif- 
fused spasms. Injuries of the face and temples, as well as tri- 
geminal neuralgiwe, have also been observed to constitute causes 
of the affection, and it is especially those severe so-called conyal- 
sive forms of trigeminal neuralgia, particularly described by 
Troussean as de douloureur, which often present awexquisite pic 
ture of mimetic facial spasm. Reflex convulsive tic has often 
also been observed as a consequence of irritation of more remote 
nerve regions, as in cases of uterine disease, worms in the intes- 
tinal canal, ete. According to Remak, cervico-brachial neuritis 
is often a point of origin for this form of spasms, 

Direct Irritation of the Facial Nerve in its peripherie course 
at the base of the brain, or in the temporal bone, is rarely the 
cause of the disease ; occasionally, however, it has been observed: 
as a result of tumors at the base of the skull, and in caries of the 
temporal bone ; in such cases it is important to notice carefully 
whether the contractions tonie or clonic. 

Trritation of the facial in its central course, and of the facial 
nucleus, in the anterior lobe of the cerebrum Itself, is not unfre- 










































the cause of spasms of the facial muscles in cerebral dis- 
sufficiently demonstrated in cases of abscess of the 
tumor, and apoplexy. The interesting observa- 


are especially important in this point of view, and 
- that, with pathological conditions of irritation near the 
cial nucleus,” clonic spasms oceur in the muscles supplicd 
the facial nerve. The question arises whether many cases of 
‘so-called idiopathic spasm of the facial muscles do not arise 
n palpable or impalpable disease of this facial nucleus, a ques- 
the reply to which is of the greatest importance in determin. 
the point to which therapeutic agents should be applied. 
_ Facial spasms caused by psychical conditions, such as anger, 
and other mental stimuli, may perhaps be associated with 
foregoing. On the other band, the facial contractions that 
Scour in consequence of severe facial paralyses, are perhaps ref- 
toabnormal excitability in the reflex organ of the facial 
in the medulla oblongata, as Hitzig has endeavored to 
a: whilst the contractures of the facial muscles, that 
ery commonly occur after such paralyses, possess only a mus- 
‘Sular origin. 
- Mimetic facial spasms often develop without any obvions 
 Gause, and, after rising to a certain degree of intensity, become 
tual, 
Lastly, it is here only necessary to mention that facial spasm 
ot unfrequently occurs asa secondary symptom of the various 
of general spasms, as in epilepsy, eclampsia, chorea, te- 


course of the disease is extremely uncertain and irreg- 
} a. sometimes steadily improving or progressing in intensity, 
imes presenting many remissions and exacerbations, Re- 
are very common. ‘The duration of the disease is very 
; occasionally, but rarely, it lasts only a few days or 

: generally, however, it is extremely chronic, persisting 
‘months or years, and continuing, in some cases, even throngh- 
life. In regard to the ultimate issue of the disease, recovery 
usual, whilst partial recovery with strong disposition to 
gis more common. Not unfrequently the fection becomes 
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habitual and persistent, while the primary disease may of course 
often lead to still worse results. 

The diagnosis of this form of spasms offers few difficulties in 
practice, since the disturbances which characterize it are of a 
very remarkable nature ; it is only in cases of tonic contraction 
of the facial muscles that care must be taken to avoid mistaking 
it for facial paralysis, which may easily be avoided by a little 
attention, It is much more important and more difficult to deter- 
mine the seat and the true cause of the affection, since even with 
the most careful investigation and the greatest acuteness, it is 
not always easy to ascertain whether the disease is due to per- 
ipheral irritation or to disease of the central nervous system ; 
whether it has its origin in reflex excitation, and if so, what is 
the position of that irritation ; it is unnecessary to pursue this 
subject in further detail. 

‘The prognosis is sufficiently clear from what has been said in 
regard to the causes and the course of the disease ; it is only dis- 
tinctly favorable in those cases where there is a distinet and 
easily removable reflex irritation; in most cases it is doubtful, 
and in some forms, especially in those that have become chronic, 
it is decidedly unfavorable; even in these cases, however, a per- 
fect cure is sometimes obtained (Remak), The nature of the 
primary disease of course influences materially the prognosis. 

The ¢reatment of mimetic facial spasms is one of the most 
thankless problems of medical practice. However slight and 
free from danger the disease may appear, it still often bids defi- 
ance to all conceivable remedial measures. 

The first therapeutic means to be adopted must obvionsly be 
those which may effect the removal of the cause of the disease. 
Tu recent rheumatic cases energetic diaphoreties, vapor baths, and 
derivatives may be tried; but where the spasm is reflex, an 
attempt should obviously first be made to remove the sensory 
irritation by treatment of any present ophthalmic affection, by the 
extraction of teeth, by the cure of ulcers, ete. Neurotomy of the 
affected sensory nerves, especially of the supra-orbital, may be 
undertaken, and brilliant results have often been obtained by 
this means. Tf it be a symptomatic affection, the cerebral lesion 
must be treated. 
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| Blectricity is at present the best direct means of treatment, 
but Tam unable to agree with Benedict that it has a favorable 
vetion in recent cases, and an unfavorable one in chronic ones, 
for Ihave in many quite recent cases tried without effect all con- 
eivable electro-therapeutic means, and it has often appeared to 

exec that a certain duration of the disease is favorable for the 
action of electricity. The information we at present possess is 
Zexsnflicient to determine this point, but on the other hand, the 
== merous favorable accounts that have been reported render it 
—xpedient to employ electricity, thongh perhaps in different 
sew aysin different cases. The following methods of application 
=eeniy be tried: the anode may be kept xpplied (stabile), with an 
Seawasing and then diminishing strength of current, on the plex- 
“*4sancerinus or behind the ear; a descending stabile galvanic 
© urrent may be passed from the nerve to the muscles; voltaic 
=xIternatives may be applied to the several branches of the nerve 
Benedict); galvanic currents may be passed tranaversely 
Through the mastoid processes, and perhaps also direct: treatment 
™Hay be applied in the neighborhood of the facial nucleus in the 
Parietal region ; in forms dependent on central disease, galvaniz- 
tion of the sympathetic nerve in the neck may be practised, 
With special regard to those ganglia which modify the spasm 
When pressure is applied to them ; galvanic treatment (the anode 
being used) may in appropriate cases be applied with good 
Tesults to the pressure points (Remak); lastly, progressively in- 
creasing faradic currents may be applied to the nerve with spe- 
ial benefit (Frommhold), All these methods should be applied 
With energy and perseverance, and even then they often fail. 

The subcutaneous injection of morphia is one of the most im- 
Pertant means of applying narcolics; it should be introduced 
tex the vicinity of any pressure points that 1 
irxto the skin of the temples, Good results been obtained 

means of injections of woorara, atropine and strychnine, and 
“Eso from the inhalation of chloroform, or its application on wool 
te» the plexus anserinus. 

Tt is often necessary to employ xerzines, such as arsenic, 
aside and yalerianate of zinc, nitrate of silver, assafertida, va- 
Lesyian, ete, All that was said in regard to them under the head 


















be present, or 
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gala nasi and upper lip of one side may tremble convul- 
the ears may exhibit lively and unwonted movements in 
ence of spasmodic contractions with or without coinei- 
ctions of the occipito-frontalis (Romberg, Hoppe). 
al cramps limited to muscles surrounding the eyes are by 
mmonest of these affections, and we must devote a short 
m to a description of these ‘* palpebral spasms,” since they 
t practical importance both on account of their fre- 
and on account of the remarkable distortions which they 


e number of very remarkable cases of donte spasm of 
(blepharospasm) have been recorded, and we are partic- 
indebted to von Graefe for great advances in our knowl- 
e of its pathology and treatment. 

> this term is understood a tonic contraction of the orbieularis 
m, appearing in paroxysms of variable duration. The 
of the lids may be either intermittent or persistent, the 
re attacks may last for a few minutes or for hours, or they 
1) even extend over weeks and months, so that the patient may 
ded az completely blind. No description can exhanst 
forms of contraction often presented by this affection, 
e sudden closure of the eyes is accompanied by many 
s, caused by contraction of the antagonistic muscles, 
attempt in vain to remove the compulsory blindness by 
the lids. ‘The attacks may be induced by many eiream- 
the most frequent being the action of light, straining of 








mite suddenly, the lids becoming suddenly closed, and re- 
ng in that condition for a variable period ; they not unfre- 
open again with equal suddenness when pressure is 


eb 3} a 
in this form of spasm that the pressure points which are 
of inhibiting spasm have been recognized and studied. 
e often easily and at once discovered, and in some in- 
‘the patient has even found them out himself, and has 
them for the instantancous removal of the spasm, In 
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other instances they are only to be discovered affer tedious and 
protracted searching, and are then sometimes found in quite un- 
expected parts of the body, Strong pressure exerted upon these 
points speedily removes the spasm, and, in some instances, quite 
suddenly, so that the lids open as by a spring. For the most 
part the inhibitory action of the pressure on the spasm continues 
for some time; less frequently it only lasts as long as the pres- 
sure is applied, the contraction returning as soon as it is re 
moved. Such pressure points are of course found most frequent~ 
ly in the region of distribution of the trigeminus, and they must 
be distinguished from the well-known * painful points” of Val- 
leix, which are present in neuralgia ; such a pressure point is 
often situated at the foramen supra-orbitale, but they have also 
been found along other branches of the trigeminus, as on the 
skin of the face, the gums, the fauces, the malar bone, and the 
mastoid process. If they are not found at these points they may 
be sought for over the spines and transverse processes of the cer- 
vical vertebrie, over the sympathetic, over the brachial plexus, 
in the wrist, etc, In many instances there are several or even 
numerous pressure points, whilst in others they are completely 
absent. In the latter case arrest of the contraction may be 
effected by the action of the galvanic current at definite points 
(Remak). The distinction between primary and induced, or 
secondary, pressure points, which has been established by von 
Graefe, should be borne in mind. 

It need scarcely be remarked that this form of spasm is 
extremely annoying to the patient, the immediate consequence 
of the closure of the lids being the periodic or persistent aboli- 
tion of the power of vision. Coincidently with this there is a 
high degree of photophobia, pain in the eye and forehead, and 
the general features of the primary ophthalmic affection. Pain 
as well as all kinds of nervous disturbance in very various parts 
of the body may be experienced. 

Tn the larger number of cases blepharospasm is of reflex origin, 
and (he fibres of the fifth pair distributed to the eye appear to 
be the chief conductors of the reflex irritation. Amongst the 
commonest causes are all the various inflammations of the eye, 
especially scrofulous, herpetic, and ulcerative inflammations of 




























and of the cornea, wounds of the eyes, the 
foreign bodies, photophobia, and supra-orbital 


pasm has also been observed as a consequence of 
in the mouth and throat, of carious teeth, and of 
of the different branches of the fifth, and the existence 
re points in remote parts of the body seems to show that 
may be arrested in a reflex manner through 
That the spasm is in such cases almost always 


table, apart from the law of reflex symmetry, to the 
associated physiological action (as well as to the 
danatomical connection?) of the two orbiculares. 

n the éreatment of this form of spasm attention to the 
sal indications is of the utmost importance, and the greater 
of the cases recover as soon as the inflammation of the 
the trigeminal neuralgia which has produced them, is 
ed, or after the extraction of foreign bodies ; at the same 
the study of the pressure points is of much importance in 
ment of blepharospasm, and extraordinary cures have 
btained both by neurotomy of the affected nerve trunks 
), and by the action of the galvanic current (stabile 
Remak). Nenrotomy of the supra-orbital nerve has also 
followed by brilliant results in this form of spasm, and a 
indication for the operation is afforded by the removal of 
m when pressure is made upon the supra-orbital fora- 
en; it should not, however, be undertaken till other means 
a tried and have proved ineffective. 

t other measures, the subcutaneous injection es 


> and belladonna also constitute good pallintives, 
usually the beneficial effects are not experienced until 
tions of belladonna narcosis appear. 


























the face into cold water, for the cure of 
which so often follows keratitis in children. 
presses, narcotic fomentations and catapl: 
occasionally prove beneficial. Little good 
from pressure methodically applied to the fac 
mastoid foramen, and Sir Charles Bell has 5 
against section of the facial nerve; at any 
should only be resorted to in the most extreme 
Clonic Contraction of the Lids—Spasmus 
Wictitatio—differs only in form, and but little 
from tonic contraction of the eyelids. Tt consists 
blinking, or alternate closure and opening of the eye 
by clonic spasm of the orbicularis -palpebrarum, in» 
neighboring muscles (as the corrugator supercilii, 
talis, and zygomatiei) more or less extensively partici) 
men exhibit them ina slight degree when any unusual 
such asa bright light, the reflection of the sun, &¢., sti 
eye, and when they are in a state of nervousness or are 
any mental emotion, In the higher degrees this form of 
becomes an extremely annoying affection. Tt may oceur 
taneously, but is often associated with tonic contractions 
lids, so that the clonic contractions introduce and t 
the attacks of tonie convulsion. 
This form of spasms is also in most instances of reflex: 
and is in this respect quite analogous to blepharospa: 
wonld be a mere repetition of what has already been 
regard to tonic contraction of the lids, were we to 
yegard to nictitation what las been already stated. 
reflex irritation, pressure points, and the paroxysms in 
spasm; why in some individuals a tonic contraction of 
occurs, whilst in others, apparently exposed to similar 
tions, the contractions of the lids are clonic, we are e 
ignorant; all that can be said npon the point is a pure n 
opinion, 
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es as those which guide us in the treatment of 


Supplied by the Hypoglossat 
Lingual Spasm. 






















by the hypoglossal nerve is of extreme rarity, but on 
hand it is a very frequent concomitant symptom of 
sensory and motor neuroses. 


ual spasm appears asa restless, rolling movement of the 
or as a rapid protrusion and retraction of the organ, or 
protrusion ; in short, as a rapid and irregular 
of all the movements of which the tongue is capable. 
also appear as a tonic contraction of one or other mus- 
cieuli, so that the tongue is kept for a varlable period 
e abnormal and bizarre position, or it may appear in the 
separate short contractions of the whole tongue, or 
the form of fibrillar contractions of the lingual muscles, 
mus cases have been reported which demonstrate that 
‘spasm occurs occasionally in meningitis and other forms 
disease (irritation of the hypoglossal centre in the 
lor lobe of the cerebrum, or of the hypoglossal nucleus in 
dulla oblongata ?); that it is also avery common symptom 
forms of general convulsions (in hysterical convulsions, 
epilepsy, and cclampsia); that it not unfreqnently 
trismus, spasm of the facial muscles and stuttering; 
nay be a reflex symptom in trigeminal neuralgia, espe- 
of the third branch of the fifth Romberg), in caries of the 
and ulceration of the gams (Mitchell), in progressive mus- 
ophy and in bulbar paralysis, in which affeetion it com- 
presents the form of fibrillar contractions. In regard to 
formsof lingual spasm, the more important points have 
the different sections of this work devoted to the 
of the above-mentioned forms of disease. We do 





girl, who suffered in addition from 

in whom it occurred quite indep 
manner in the form of a frequent proti 
of an uncommonly rapid protrusion and 
organ. 









d. Spasm of the Muscles Supplied by the NV 
(Torticollis.—Tic Rotatoire.—Nick) 


Bee the treatises of Romberg, Hasse, A. Eulenburg, Me 

pathol, ete, 1874.—Duehenne, Electra localisée. Th. tit 
Beard ant Rockwell, Modie. electricity, p. 461.—Stromeyer, 
Orthopid. 1838, p. 128—Bbert, das keen Kopi oi x 
d, Charité, 1850, Ba 1.—@, Hirech, Idin, Fragmente, L 
‘Torticollic intormittont, Union méd, 1801 No, 67—Busd, 
Glithelsens bei Keimpfen, ete. Berl. klin. Woeh. 1878. No. 
Nicderthein. Ges in Bonn.)—For reports of cases, sce C. Bell, 
(German translation), —Sobateenberyer, Gaz, m6d, de Strash. 
gon, Lancet, 1807, Aug. 3—Delstanche, Prose mé6d_ 1967, No. 
‘Those de Strasb, 1870, ete.—Stich, D. Arch. f. Klin. Med. Bd. XL p.- 




























‘The not unfrequent cases of spasms included in this 
implicate the sterno-cleido-mastoid and trapezius 
These muscles may be affected separately or both | 
spasm may be uni- or bilateral, and they may occur 
clonic or in the tonic form, or they may assume the fe 
persistent contracture of these muscles. 


1. Clonie Spasm of the Muscles Supplied by the 


With unilateral affection of the sterno-cleido- 
head is moved convulsirely backwards and to one side 
characteristic manner (the chin is turned towards the 
side and mised, the occiput is drawn backwards, 
mastoid process approximated to the clavicle of the 
these movements. like those accompanying most of the 


Pe rtesoe pine to describe, may best be simu- 
faradisation of the muscles affected, and a precise 
movements and positions that may be thus pro- 
lly facilitates the diagnosis of such forms of 
s). This is a form of the ée rofadoire of the 
which, however, may also be produced by many other 
which aid in the rotation of the head. 

‘trapezius be alone spasmodically affected, the head is 
backwards and towards the affected side without rotation 
chin; at the same time the shoulder is raised, the scapula 
nated to the vertebral column, and, according to what 
fasciculi of the muscle are chiefly affected, it is 
Jess rotated on its axis. The head is sometimes drawn 
with great force, so that the occiput and shoulder 
touch. 

both the muscles of one side are coincidently affected, 
two Movements are combined, or alternate with one another ; 
é appearance presented will vary according to the prepon- 
ace of the action of one or the other muscle. In bilateral 
of the muscles supplied by the accessorius, the head is, 
most part, drawn alternately from one to the other side ; 
in is moved more or less quickly to one side or the other: 
rarely a precisely synchronous contraction of the muscles 
sides is observed, which isin such cases usually limited to 
‘mastoidei, in conseqnence of which an alternate elevation and 
‘jon of the chin (nodding) oceurs with a more or less rapid 
To this belong the nodding movements, chiefly observed. 
ldren, in which the head makes, with greater or less rapid- 
a great number of regular nodding movements, I think, how- 
that it is doubtful whether these movements are not chiefly 
by other cervical muscles. 

these contractions oceur, for the most part. in parorysms 
e duration, often lasting for a day, and not unfre- 
‘coming on with such frightfal vehemence that the head is 
to and fro with great force, making the life of the patient 
Th some instances the spasm is observed to be almost 
; Sleep, however, usnally brings rest, though this is 


wvented or delayed. Various circumstances induce tho 
VOL, XL—21 
























































ing, or more remote, muscles are freq 
instance, those of expression and mastics on, 
shoulder and upper arm. In many ins Ns 
muscles supplied by the aceessorius is only 
spasms affecting many groups of muscles, 
Amongst the sensory phenomena, that 
quently mentioned i is a painful state of e 


complained of in the neck and oecipnt, in the sh 
and there is sometimes, also, formication in the — 
arms. Pressure points are rarely present ; if pr 
generally found in the trunk of the accessorius in 
brachial plexus, and in the vertebral column, but they 
be sought for in the affected muscles. In the higher 
the disease remarkable sequela are observed, am 


specially mentioned. The depressing action of this 
affection on the psychical faculties is not to be und 
‘The disease usually develops quite gradually, the 
forms rarely supervening suddenly; when moderate, t 
tion may long remain unchanged, and recovery may 
place, Usually, however, it increases in intensity until it ¢ 
an almost unbeamble violence, ¢ 
The ferminations of this form of spasms may be man 
recovery may take place, but this is a comparatively rane 
natio the spasms may become habitual, or they may 
into more or less severe forms of convalsion, such as 
or, lastly, they may terminate in paralysis. Which of 
conditions shall occur depends on the nature of the cause. — 
‘The etiology of clonic spasms of the muscles 
the accessorius still remains, in many points, obseare: It 
seldom be stated at what point of the accessory nerve, i 
course through the spinal con}, medalla oblongata, or 
morbid stimulus acts; this only we know, from the 
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record, that the irritation producing the spasm 

the nerve in very different parts of its course. Thus, 
of spasms has been observed in various diseases of the 
system (tnmors of the brain and spinal cord, 
of these parts, meningitis, etc.) ; in injuries of the skull 
; in diseases of the vertebral column in the cervical 
(caries, periostitis, and tumors), in which case we must 
a pathological irritation of the spinal cord in the cervi- 
g or of the roots of the accessory nerve to be present. 
atching cold is also a frequent cause, and may be brought 
by sitting in draughts of air, by getting thoronghly wet 
perspiring, and by other injurious intluences of a similar 




























e are obliged also to admit that these spasms may owe 
to reflex irritation ; in this category belong those 
s which result from severe dentition, from worms, from dis- 
es of the digestion, and from uterine diseases, 
complete the consideration of this subject, it must be 
oned that spasm is a freqnent consequence of emotional 
tions, and that it occasionally makes its appearance in the 
ral state, and asa sequela of typhoid fever. We are still 
ty ignorant of its pathogenesis in these cases. 
e diagnosis of clonic spasm of the muscles supplied by 
essorius in well-marked and severe cases, in which the 
cles at each contraction form distinct and prominent swell- 
is not difficult. On the other hand, in those cases where 
jovements of the head are only slight, and seareely observ- 
consisting only of a trembling or shaking motion, a very 
and careful examination is required for its recognition. In 
cases all the already mentioned aids to diagnosis must be 
ed in establishing what muscles are affected with spasm. 
determination of the true seat and cause of the disease is 
amuch more difficult matter, and even when the cause 
> spasm is external and well known, the exact localiza- 
and nature of the disease is often obscure. 

> prognosis depends essentially on the nature of the pri- 
n. In diseases of the central nervous system, and of 
vertebrae, it is of course very bad, and it is also un- 





oe 
favorable in idiopathic forms to 
"are particularly liable, as well as in 
other hand, it is rather favorable in the | 
eases. 
The treatment must be directed in 
causal indications, and it is unnecessary 
the various measures that should be adop 
In the direct treatment, which must in 
conjoined with the causal, especially in the e 





























tricity should always be, in the first instance, resort 
well-known and already frequently mentioned ant 
methods may here be successively tried. The an 
kept steadily applied over the accessory nerve; 
tractions may be repeatedly produced by frequent 
the current; the current may be passed both longitud 
transversely through the head and through the ver 
in the cervieal region, in which case the parts in the 
medulla oblongata, and those near the motor centres: 
bral hemispheres, may be kept specially in mind ; the 
current may be applied to the sympathetic in the neck, 
any pressure points that may be discovered ; and lastly, 
ally increasing faradic enrrents may be applied to the n 
also to the muscles, and ultimately the skin may be irritat 
the faradie brush ;—all these may prove serviceable in p 
cases, though only too frequently electro therapeutic 
are ineffectual. 

The subentaneons injection of narcotics, and 
morphia, atropine and woorara, are next worthy of trial, and 
many eases serve to cure the disease. Narcotic salves and 
application of wool, impregnated with chloroform or ether, 
also be tried, 

The true nervines, especially the valerianate of zine, 
and bromide of potascium, may be used, and often p 
vicenble, though too much should not be expected from 

The application of derieatives in the form of sinapisms, 
or open blisters, mox@ and pustule-producing ointment 
recently received a new impulse from the favorable 









has obtained in some chronic cages by the energetic 
of the actual cautery. In several severe and obstl- 

























n, in the cervical region ; after which he kept the patient 
some time, and, when the eschar separated, maintained 
ation for some weeks. In three cases permanent recovery 
whilst in the fourth there was no improvement, 
its, however, encourage us to make further trials in 
tion. 
results can only be expected to oceur in slight cases 
the application of cataplasms, from warm baths, and from 
tic measures. 
ative measures have been adopted in desperate cases, 
subcutaneous myotomy of the sterno-cleido-mastoid has 
performed with good results in 2 number of cases. 
P otomy of the accessory nerve is an objectionable pro- 
g, partly on account of the resulting paralysis, and partly 
it has been tried and has failed in effecting a cure. 
has performed it without permanent result, and Busch 
after resection of a portion of the accessory, the spasms 
in the course of a few days with unabated violence; the 
tions proceeding from the centre were here evidently con- 
to the muscles by the fibres running in the cervical nerves. 
sh an operation, therefore, could only be justified in cases 
re it is possible to demonstrate the existence of causes 
ted in the trunk of the accessorius itself. 


Spasm (and Contracture) of the Muscles Supplied by 
the Accessorius. 


condition is, for the most part, limited to the sterno- 
as much more rarely to the trapezius; occasion- 
h muscles are contracted. 

‘the sterno-cleido-mastoid be alone affected, the character: 
osition of the head (the chin turned to the opposite 
d raised ; the ear approximated to the clavicle) is main- 
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tained with greater or less persistence, and is difficult to ree- 
tify either by the patient's own efforts, or by passive movements. 
The muscle forms a strongly-marked, hard projection. This is 
the so-called caput obstipum spasticum. 

Sharp pains for the most part accompany the earlier peri- 
ods of the spasm ; these, however, gradually diminish, so that 
the permanent, condition of contraction of the muscles is, as a 
rule, free from pain. The muscle itself occasionally becomes 
hypertrophied, but atrophy of the antagonistic muscles, which 
are no longer called into action, is more frequently observed. 
A permanent curvature of the cervical portion of the spinal 
column may be produced in young persons by the persistent 
obliqne position of the head and neck, which becomes convex 
towards the sound side. Nothing is known of pressure points 
in this form of spasm. 

In tonic spasm of both sterno-cleido-mastoids,—Duchenne 
has observed a case of this kind,—the head is drawn strongly 
forwards and is depressed upon the chest. 

In tonic spasm of the trapezius the head is persistently 
inclined towards the affected side, the occiput is approximated 
to the shoulder, the shoulder itself is somewhat raised, and 
the scapula is drawn inwards. At the same time the anterior 
border of the trapezius forms a hard swelling. If the middle 
and lower fascieuli be chiefly affected (which is a rare occur- 
rence), this is indicated by the corresponding position and ro- 
tation of the scapula, This bone is always fixed, under these 
circumstances, and its position cannot be changed by passive 
movements—a characteristic difference from the changes in po- 
sition of the scapula caused by paralysis of the antagonistic 
muscles. 

The eliology of this form of spasm is, if possible, still more 
obscure than that of clonic spasm. In many instances it 
cither is congenital or it originates during infancy (probably from. 
injury to the brain, “ @ichter,” ete.). It is sometimes a sequela 
of convulsive attacks. Severe forms of clonic spasm are occa- 
sionally observed to merge into tonic spasms, and thus to lead to 
a state of permanent contracture. Disease of the cervical verte 
bew is not unfrequently accompanied by tonic spasm of the mus- 
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by the accessorius. The rapid transition into par- 

the importance of the early phenomena of irrita- 

es of this spasm are most frequently injurious 

of an atmospheric nature, as the various modes in 

ne may “catch cold” (torticollis rheumatica). Hence it 

a question whether the rheumatic affection is seated in 
or in the muscle, and it is probable that the two con- 

s may co-exist. 


























it for paralysis of the antagonistic muscles ; this mis- 
can readily be avoided by the exercise of a little 


: , 
re. ‘The possibility of carrying out passive motions in paraly- 


cial importance in the early stages of the rheumatic forms, 
y the establishment of free diaphoresis, by purging, by 
employment of vapor baths, and by poultices. In regard 
direct treatment, electricity is here again indicated, Be- 
the methods mentioned above, faradisation of the antago- 
¢ muscles has also been practised with success. 

ittke good can be expected in this form of spasm, especially 
the contracture is persistent, from the employment of nar- 
es and nervines. It is useless therefore to spend much time 


and orthopédic treatment, which here gives execedingly 
y results. In the mildest cases excellent results may 
from active and passive gymnastic exercises of 


s of properly arranged stiff cravats lined with wool. 
cases it is necessary to commence the orthopmwdic 
it by forcible extension of the contracted musele, whilst 
ationt is under chloroform, or by the performance of snbeu- 
myotomy. The combination of appropriate retentive 
with faradisation of the antagonistic muscles and 
passive gymnastics, must aid in completing the cure. 
only be considered as perfect when the originally con- 
uscles have recovered not only their normal length and. 
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extensibility, but also their normal reaction to voluntary im- 
pulses. It is only in extremely few instances, however, that this 
can be accomplished, Campbell saw good results follow section 


of the accessory nerve, 


e. Spasm of the Muscles supplied by the Cervical and Dorsal 
Nerves. (Plexus cervicalis and brachiatis.) 


Very numerous and very various forms of spasm oceur in this 
extensive region of nerve distribution. In most instances several 
and often widely-separated muscles, and not unfrequently large 
groups of museles, obeying a common centre of innervation, are 
affected by the spasm. A strictly systematic account, indicating 
the special anatomically distinct nerves, would only lead to 
numerous superfluous, and, from the very nature of the case, 
unjustifiable subdivisions ; we propose, therefore, to treat of 
these forms of cramps collectively, and the following natural 
groups need only be distinguished. 


1. Cramps of Individual Muscles and Groups of Museles in 
the Neck and Back, in the Shoulder, and in the Arm. 


Romberg, 1. -—A. Bulendurg, 1. 0—€, Rell, 1. 0. 345.—M, Meyer, Mectricitat. 
Awl. pp. 802, 312 et seq. —Duchenne, Electria, local, IU, 6dit. 1878,— Zuradellé, 
su varie specie di contratture,cte. Ga, med. ital. Lomb, 1861, Nos. 4-8— Re 
nak, Gber Krimpfe, Allg, med. Centralz, 1864. Nos, 28, 28 u. 29.—Hiteig, 
fiber reflexerregende Druckpunkte. Berl, klin. Woch, 1867, No. 7 —#rb, 
Krampf im Splenius. Arch. f. klin, Med. Vi, p. 520, 1860.—DaAd. Fall yon: 
bogrenztem klon. Kramp£, Hospit, Tid, 1872 (Virch.-Hirsch, Jabresber.) 


Isolated muscular spasms, either tonic or clonic, are of rare 
urrence in this region; they are recorded in literature only 
s; their etiology and pathology are equally obscure, 
and the treatment which they require must be conducted on 
general principles, 

The most frequent and remarkable of these forms of spasm, 
those, namely, exhibited by the sterno-cleido-mastoid and tra- 
pezius, have already been separately described, and of the rest, 











ds and towards the affected side ; the chin is some- 
and directed towards the corresponding shoul- 
nd at the spot where the splenius appears beneath the 
‘border of the trapezius, a hard roll ean be felt. (The 
of this from spasm of the trapezius is founded on the 
atin this last the head is rotated towards the opposite 
Tn spasm of the sterno-cleido-mastoid, the chin is raised 
towards the opposite side, whilst the mastoid process 
wn forwards and downwards.) This spasm is for the most 
of a tonic character (with remissions and occasional spas- 
contractions, Erb), or appears in the form of a permanent 
acture (Duchenne). 
p Of the Obliquus Capitis Inferior —Since the action of 
jusele, when it is in a state of spasm, causes horizontal 
n of the head, the head is either rotated intermittingly (tie 
or (where the spasm is tonic in eharacter) persistently 
its vertical axis, without any elevation of the chin or 
ession of the mastoid process, Clonic spasms of this muscle 
» very burdensome evil, the patient being obliged to fix the 
or to replace it in its natural position, with the hands, if 
es to look at a fixed object, or to speak. He may also 
rved to correct the oblique position of the head with the 
































m of the Daa Muscles of the Neck is characterized by 
retraction of the head towards the back, when the affec- 
bilateral, or towards the affected side, when itis unilateral. 
of frequent occurrence, though the deep position of the 
renders it generally impossible to indicate those that are 
implicated. The spasms are of both a tonic and elonic 
and the symptoms so frequently observed of ** stiff- 
and boring of the head into the pillow, and a large pro- 
of all the cases of cramps in the neck, are evidently due 
of the muscles at the back of the neck, 
nin the Rhomboides is rendered evident by the peculiar 
2 of the scapula, the lower angle of which is raised so that 
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its inner border assumes an oblique position, running from 
within and below, upwards and outwards, whilst it is at the 
same time approximated to the vertebral column; the muscle 
can be seen and felt as a firm swelling between the spinal 
column and the scapula. The border of the scapula is not 
lifted away from the chest, which distinguishes this affection 
from paralysis of the serratus anticus; the shoulder is not 
depressed. A distinct resistance is experienced when an at- 
tempt is made to raise the arm to a vertical position, on 
account of the antagonism of the serratus anticus major. Up to 
the present time tonic spasm or contracture of this muscle has 
alone been observed. 

Spasm of the Levator Anguli Seapule.—tn this affection 
the scapula is strongly elevated, especially in its upper and 
inner angle, the head is slightly inclined to the same side, the 
shoulder is somewhat drawn forwards, the supraclavicular fossa 
is increased in depth, the musele it contains projects distinctly 
beneath the anterior border of the trapezius, which ean easily be 
isolated from it by faradisation. It frequently occurs in the 
form of a tonic contracture, in combination with spasm of the 
rhomboidei or of the trapezius. 

Spas. of the Deltoid.—Here the arm is held out from the 
body, and in cases of partial spasm is directed sometimes for- 
wards, sometimes backwards, the scapula being at the same time 
pressed backwards towards the vertebral column, as in paralysis 
of the serratus, from which, however, it can easily be distin- 
guished, Such is the condition in tonic spasm and in contrac- 
ture of the deltoid ; in cases of clonic spasm the arm is thrown 
upward and moved convulsively in varions directions ; in most 
instances other muscles may be seen to be implicated. 

Spasm of he Serratus Antieus Major, of the Latissimus 
Dorsi,of the Teretes, of the Supra- and Infraspinatus, of the Sub- 
scapularis, and of the Pectoralis Major, may as a rule be easily 
recognized by the characteristic positions and movements of the 
scapula and arm (elevation, depression, rotation, adduction, and 
abduction) in combination with distinct hardness and fulness in 
the regions of the several muscles affected. Careful and exact 
observation is almost always indispensable for determining the 
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exact nature of the disease. Spasms of this kind, both tonic and 
clonic in character, and for the most part unilateral, though often 
also bilateral, are only rarely observed (see, for example, the 
remarkable case of bilateral clonic spasm of the pectoralis 
muscle recorded by Remak). 

Spasm of the Muscles of the Arms occurs in very various 
modes and combinations. For the most part the muscles sup- 
plied by a single nerve trunk are affected with spasm, as occurs, 
for example, in the contractures which are not unfrequently 
met with in injuries to the nerves of the upper extremities, 
and which are usually accompanied by symptoms of paral- 
ysis and frequently also by neuralgia. They owe their origin 
partly to the inflammation established in the nerve itself, in 
consequence of the wound, and partly to secondary alterations 
of the muscular substance, In other cases the spasms affect 
various muscles irregularly, as in the temporary contractures 
described by Duchenne, which often occur in hysterical patients, 
in consequence of violent movements, or the contracture of the 
biceps and supinator longus described by Zuradelli, which occurs 
in consequence of rheumatism and articular inflammation. There 
are yet other cases in which more or Jess spasmodic irritation 
has been observed to affect the greater number of the muscles of 
the upper extremity, as in the cases of “ascending contracture” 
described by Duchenne, which often spreads over the greater 
part of the upper extremities, in consequence of irritations in the 
joints ; as in the cases of tremor limited to the arm, of which M, 
Meyer has described two; as in the cases mentioned by Busch 
of clonic spasms of one arm consequent on neuralgia ; and as in 
the cases described by Dahl of violent clonic spasms limited to 
the forearm, which were probably due to central disease. T have 
also myself observed a case of unceasing clonic spasms in one 
arm in which, after it had lasted'for a long period, spasm of the 
tongue and face snpervened, and which probably was of centric 
origin. Weir Mitchell has described spasmodic movements in 
stumps left after amputation of the arm; they occasioned un- 
ceasing movement of the stump, and were regarded by him as of 
reflex origin. To this category belong also the cases in which 
yarions general forms of spasm are localized by preference in one 
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or both upper extremities ; as, for example, in tremor 
and paralysis agitans, or where epileptic attacks are 
by a convulsive aura in one of the upper extremities ; lastly, the 
spasms which not unfrequently appear in the upper limbs as 
subsidiary symptoms of central paralyses and lesions, which 
are only here referred to for the sake of completing the subjeet. 

The symptoms of spasm that may present themselves in the 
muscular regions to which we have referred are innumerable, as 
are also the combinations in particular cases of the muscular 
regions affected with spasm, so that it is rare to meet with two 
cases that are in all respects alike. Two short examples may 
illustrate these remarks : 


‘A woman, aged 42, dates her disease from a journey, taken abortly after a mis- 
carriage, and in the course of which she took cold. For about nine months she has 
suffered from spasms in the neck, which have gradually increwsed in intensity, and 
Jed wo her present Jamentable condition; tho head is constantly kept strongly in- 
clined bnckwards by the spasm, nnd tossed to and fro, so that vision is weriously 
interfered with, The muscles of the neck anil small occipital muscles are chiefly im- 
plicated, whilst the head is inclined backwards with great force, and rotated hither 
and thither; the strong contraction of the muscles can be distinetly felt beneath the 
occipital bone. ‘The head is turned somewhat to the left, and if an attempt ts 
made to restore it to its natural position, remarkable resistance is experienced, which 
gradually risos in intensity, and is followed by an increase of the spasm, ‘The same 
is observed when the patient makes a voluntary attempt to keep the head still, In 
addition to the cervical museles, the trapezii present partial contractions, as do also 
ight sterno-clcido-mastoid, and various muscles of the face, The arms are un- 
; acute pain is felt in the neck and shoulders, ‘There is a sensation of con- 
the throat. ‘Tho patient his « great inclination to yawn; and if she 
accomplishes this, which she is for the most part unable to do, the spasm is 
relioved for a little while; the spasm ecnses during sleop, but difficulty is experi- 
enced in gutting to sleep, Fatigue, emotions, and cold weather make it worse, 
No pressure points can be discovered, Ia this case considerable improvement 
resulted from the employment of galvanism, and the administration of the vale 
rianate of zine with iron, 

Catharine Weiss, mt. 22, had convulsions at the age of four years; from her 
thirteenth year she held her heud obliquely, especially while working; in her fif- 
teenth year she had an acute affection of her central nervous system (inflammation 
of the brain), which confined her to her bed for three months, since which time 
hor present malay has constantly increased. ‘The extromities of the left side 
are somowhat weaker than those of the right. She suffers from headache; her 
menstruation is regular, but often painful; the position maintained by the 
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dent Is very remarkable: the head is held obliquely, inclined forwards, the ehin 
a tind strongly rotated to the left, just as if she wished to touch the 
shouldor with it; the shoulder is raised and drawn somewhat forward; the arm 
fs rotated inward nnd strongly adducted. Looked at from behind, the upper part 
‘of the back appears to be slightly rotated around a vertical axis to the right, 
‘the head so strongly rotated to the left that the left ear is directed backwards, 
‘and the whole Jeft side of the face is visible from behind; tha patient ix able 
to bring the head into a tolerably straight position by a voluntary effort, but it 
‘Very soon returns to its abnormal position by means of a serics of spasmodic 
‘movements ; and the same is the case with the arm, the elbow-joint of which 
4s usally maintained in a bent position. Manual labor decidedly increases the 
spasm. Careful investigation shows that the following muscles undoubtedly 
take part in tho spasm :—tho loft splenius, the levator anguli seapuls, the anterior 
part of tho left trapezius, and in acldition the scaleni, the obliquus capitis inferfor, 
the pectoralis major, the teres major, and the Liceps brachii of the left side; in 
‘all probability there are yot other muscles, especially the deep cervical muscles 

eu the anterior surface of the vertebral column, innecessible to palpation 
and precise investigation, which partictpnte in the spasm. The cutanvous sensi- 
Wility is quite normal, No pressure points are discoverable, The motility of 
the Jeft upper extromity is not matorially impaired; the lower extremities aro 
normal, ‘The cerebral nerves are also otherwise normal. ‘The patient was 
‘treated electro-therapeutically in every possible way, but received no permanent 
Denefit. 


In regard to other symptoms the reader is referred to ‘the 
description of spasm of the muscles supplied by the accessorius, 
to which the forms of spasm here under discussion are in every 
point of view closely allied, Tle feeling of exhaustion, the 
difficulty of getting to sleep, the cessation of the spasm during 
sleep, its increased intensity during standing, walking, and 
other occupations, are all characteristic features of both affec- 
tions. Ina few instances pressure points, both exciting and in- 
hibiting, have been discovered, and favorable results have been 
obtained by the application of remedial agents to them. 

Tn regard to the effology of the affection, we may also refer 
to what has been already said in the chapter on spasm of the 
muscles supplied by the accessorius ; here algo the causes may 
be either central or peripheric, and it may be due to rheuma- 
tism or to some kind of reflex action; in many instances no 
obrions cause can be discovered, so that we are often obliged 
to refer spasm, limited to particular muscles, to a nervous dia- 
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thesis, to hysteria, or to some similar and not very intelligible 


cause. 

The diagnosis may present difficulties of various kinds. In 
the first place, it is not easy to determine the particular muscles 
affected, and, as it is impossible here to enter into details, we can 
only recommend that the examination of the patient should be 
made as carefully as possible with the assistance of active and 
passive movements, local faradisation, etc, The chief points on 
which the diagnosis of the more important forms of spasm must 
rest, have already been given. The distinction between spasm of 
a muscle and paralysis of its antagonists does not in general 
present any great difficulty, since positive criteria are supplied 
by the possibility of passively moving the parts, and by the 
effects of local faradisation. The determination of the seat and 
point of origin of the disease is in many cases remarkably difficult 
and sometimes impossible, and our conclusions rust be based 
upon the general principles of diagnosis and upon the results of a 
thorough and complete examination of the patient. Our extreme 
ignorance of the essential nature of convulsions, however, does 
not enable us to proceed very deeply into the subject, but it may 
be stated that in the greater number of cases the disease appears 
to be due to centric lesion. 

The prognosis must be founded on general principles, and 
must depend upon the seat, canses, and duration of the dis- 
ease, and upon the character and constitution of the patient; 
no further observations need be made on this point. 

Were we to enter into any details in regard to the ¢realment 
of these forms of spasm it would only lead to unprofitable 
repetition, and it will be sufficient to refer to what has been said 
bing the treatment of spasm of the muscles supplied 
cessorius. The effects of the remedial means there 
mentioned are equally doubtful in both cases; it may, however, 
be mentioned that Duchenne has obtained particularly successfal 
results, in eases of contracture of the several museles, by faradi- 
sation of their antagonists. and that he strongly recommends 
entaneons faradisation in cases of recent rheumatic contractures. 
Tn a ease of violont clonic spasm of one arm, Busch succeeded in 
removing the spasm by means of the application of the actual 






























Expiratory Cramps, Singultus, ete. 


A. Bulenburg, M. Rosenthal, 1. c.—Benedict, 1. ¢—C. Bell, 1. c.—Duchenne, 
tris. local. TL u. TIL Gdit—M, Meyer, Blectricitit, 8 Awl—B. Brodie, 
‘illustrative of certain local nervous affections, London, 1837.—2, 
Spusmodic diseases accompanying affections of the pericard. Med. 
r. Transactions, XXII. 1889.-—G. Hirsch, Spinalneurosen. 1843, pp. 280, 250, 
—Oppoleer, touischer Krampf des Zwerchfells.  Spitalszeit. 1842, No, 4.— 
-, ber Bronchialasthma, Volkmann's Sammlung klin, Vortr. No. 12, 
lein, Singultus vicarirend f. Husten, Deutsch. Klin, 1857, No. 37. 
Ne de Lachése, Moquet intermittent. Gaz, hébdom, 1865, No. 4.— 
+ Oas rare de hoquet nerveux. Union méd, 1867, No. 160.— 
‘Hoquet trs grave. Paris, 1868—Ferber, d, Niesekrampf, ete. 
ch. d. Heilk, X. 1870.—Mosler, Full you Niesekrampf. Vireh. Arch. XTV., 
507, 1858, 
e respiratory muscles are not unfrequently affeeted spas- 
lically, and the fact that many muscles lying widely apart 
innervated by very different peripheric nerves are coinci- 





of centric origin. Nevertheless, the diaphragm, which is the 
hief muscle of inspiration, may also be alone affected, and this 
ndoubtedly the commonest form of respiratory spasm. It 
re appears advantageous on practical grounds to consider 

al special forms separately, 
Spasm of the Diaphragm.—This affection is, upon the 
rare, but is accompanied by very alarming symptoms. 
ne first pointed out the symptoms to be expected in this 
of spasm from his physiological experiments ; and the cases 
wards observed by himself, Valette, Vigla, Oppolzer, and 
have corroborated his statements in all essential partieu- 
Patients affected with this form of spasm exhibit the most 
e dyspnoea, and are threatened with asphyxia. The lower 
the chest is strongly expanded and immovable, the 
jum projects strongly, whilst rapid and superficial respi- 
are performed with the upper part of the chest. The 





386 ERD.—DISEASES OF PERIPHERAL 


intense dyspnma compels the patient to sit up in bed; well- 
marked cyanosis appears, the voice becomes feeble and mufiled, 
and severe pain experienced in the epigastriam and along the 
attachments of the diaphragm increases his misery. If the 
attacks last for a long time death may ensue, and even in moder- 
ately violent cases the symptoms of asphyxia make their appear- 
ance in the course of a few minutes. 

The attacks present a certain similarity to bronchial asthma, 
and some observers have been induced, by the demonstrably low 
position which the diaphragm maintains in this last affection, to 
assume a tonic spasm of this muscle as the cause of bronchial 
asthma (Wintrich, Bamberger). There are, however, character- 
istic differences between the two conditions, and the frequent 
respiration (with short expiration), and rapidly supervening 
asphyxia in tonic spasm of the diaphragm, as well as the 
movements of the musele, which, according to Biermer, although 
limited, are always prescnt in bronchial asthma, will usually 
enable us to make the diagnosis, 

This form of spasm has been hitherto observed to occur 
either in consequence of catching cold, or as a complication of 
musey and articular rheumatism, and on this account it has 
usually been regarded as 2 rheumatic affection of the diaphragm 
itself. To what extent this is correct cannot at present be deter- 
mined, on account of the few cases that have been observed. It 
constitutes, in some instances, a complication of tetany, and in 
tetanus it is not unfrequently the immediate cause of death by 
asphyx 

The freatment must be extremely energetic, as a few minutes 
may determine the issue of life or death. Amongst the reme- 
dies to whieh it is best to resort are inhalations of chloroform, 
subcutaneous injections of morphia, and strong irritation of the 
skin, such as the application of compresses dipped in hot water, 
the application of the faradic brush (with a strong current) in 
the neighborhood of the diaphragm, and the application of 
galvanic and faradic electricity to the phrenies, 

Clonie Spasm of the Diaphragm. Singullus.  Hiccough. 
(German, Sch?uchzen ¢ French, Hoquet.) 

Every one is familiar with the peculiar and often very dis- 
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nof the diaphragm, termed ““hiecough,” which 
or a certain length of time, with intervals of various 
vhich, when of moderate intensity and duration, 
be regarded as physiological. It may, however, rise 
h of intensity, and last so long as to deserve to be 










it. In such cases energetic, short, spasmodic contrae- 
of the diaphragm occur, accompanied by an inspiratory 
which is usually suddenly arrested by the closure of the 
The several contractions may succeed one another 
or less rapidly, often indeed so rapidly that more than a 
d contractions occur ina minute, The attacks may last 
days, or weeks, and may recur more or less frequently 

s. When violent, they cause severe pain in the epigastrium 
along the attachments of the diaphragm, and the epigas- 
is drawn in with each contraction. The rhythm of the res- 
n is considerably disturbed, and dyspnoea oceurs if the 
h be very frequent, Speech is disturbed, and there are 
nervous conditions affecting the system at large. The 
processes of the cervical vertebrie are generally sensi- 
‘to pressure, Great difficulty is experienced in getting to 
and the spasm is not always arrested daring sleep. The 
of food is interfered with, digestion is imperfect, and 
lady has some influence even upon the cirenlation. Danet 
hiccongh to occur synchronously with a very slow 






















etiology of hiccough is very manifoid ; in some rare ins 
it seems to be caused by direct irritation of the phrenic 
bnt, in all probability, the spasms would partake rather 
onic character in such a case. On the other hand, direct, 
of the respiratory centre, or of the fibres of the: 
in their course through the spinal cord, is much 
sely to be the cause, Hiccongh has been observed 

es of the central nervons system, and in injuri 
skull and cervical portion of the spinal column. The 
of anemia and chlorosis, of cachexia, of hysteria 





poison, of emotions, such as fear and grief, in producing 
‘VOL, X1.—22 








388 DRB,—DISEASES OF PERIPHERAL 


hiccough, may be explained on the same principle. Hiecough is, 
however, far more frequently caused by reflex action proceeding 
from the subjacent viscera ; simple repletion of the stomach, or 
pressure upon this organ, is often sufficient to cause it, and it is 
often seen in cases of gastric and intestinal diseases of all kinds: 
in peritonitis, in hepatic and uterine affections, in disturbance of 
menstruation, and in affections of the prostate gland. The un- 
timely arrest of diarrhaa, the action of an emetic, may produce 
it; more rarely it accompanies other diseases, as pericarditis. 
Klein saw it follow a prolonged fit of coughing. It is oftentimes 
an ominous sign in severe cachectic conditions, especially in 
cancer of the abdominal viscera, 

Tn all these cases we are almost entirely ignorant of the real 
cause and nature of this peculiar, periodically recurring spasm, 
which is in facta true spasm of the diaphragm. 

The prognosis is in most cases favorable (though of course 
without reference fo the prognosis of the primary disease). In 
most instances this troublesome symptom may be removed, 
though it often resists all treatment in the most obstinate man- 
ner, as is especially observed in well-marked hysteria and simi- 
lar serious nervous affections; the final singultus in cachectic 
conditions is also difficult to arrest or cure, 

The éreatment of hiccough often presents considerable diffi- 
culty, requiring the adoption at times of extraordinary means, 
As x general rule, the causal indications must first be met; but 
when this is impossible, or when treatment directed in accordance 
with these indications proves ineffectual, resort must be had to 
direct treatment, and innumerable suggestions have been made 
with this object in view. 

In slight cases psychical impressions, such as sudden fright, 
diversion of the attention, excitement, are sufficient ot stop the 
affection. Probably Cruveilhier’s successful plan of pouring 

rater into the mouth till the patient feared he was about to be 
suffocated, belongs to this class. It should be remembered, how- 
ever, that this procedure must have produced irritation of the 
superior laryngeal, which leads by reflex action to relaxation of 
the diaphragm. To the same influence we may attribute the suc- 
cess of al] those methods which occasion powerful movements 






























such as sneezing, long retention of the breath, and 
closed glottis. 

cases, violent peripheral irritation may be practised, 
‘be accomplished in various ways, 2s, for instance, 
inhalation of strong odors, by burning blotting-paper or 
rs under the nose, by sinapisms and the application of 
g hot fomentations or vesicants over the diaphragmatic 
Of all these means the faradic brush is unquestionably 
effective, when applied of full strength to the epigas- 
jondria. Thave myself obtained excellent results 
in the case of an old cachectic man. Strong irritation of 
on supplied by the superior laryngeal nerve is particularly 
y of trial. Zlectricity is also very effective when applied 
to the phrenics and to the neighborhood of the respira- 


galvanization, and Dumontpallier in another ease by far- 
of the phrenic nerves. Gulvanization of the neck and 

nsmission of a constant current through the mastoid pro- 
has also proved serviceable, The narcotics appear to be 
value in this affection, and amongst them opium, canna- 
and especially the subeatancons injection of morphia, 
of trial. Benedict strongly recommends the exhibi- 
atropine. The inhalation of ether and chloroform, as 
the internal use of these anwsthetics, has also been highly 


erate cases the action of the various nervines and anti- 
lies shonld be thoronghly tested, since they often prove 
ly serviceable, Amongst these, zine, valerian, assafat- 
strychnia, and nitrate of silver may be mentioned. 
a case in which a eure was effected by means of musk 
tion with alkaline baths, Lastly, it may be men- 
Carcassonne sw good results follow the introduction 
nto the w@sophagus in a very obstinate ease, and that 

ession of the base of the thorax, with forcible 


), has been recommended as a cure for hiecough, 
Spasm. Spasmus Inspiratorius.—By this 
stood (in opposition to the above described iso- 
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lated contraction of the diaphragm) a spaemoilt at 
action of all or almost all the inspiratory museles—a spas- 
modically increased inspiratory effort, both as regards depth and 
frequency. The diaphragm is of course implicated, and in fact 
all degrees of the affection are observed, from simple hiccongh to 
complete spasm of the inspiratory muscles ; bat cases also occur 
in which hiccough as a symptom is either not well marked or is 
entirely absent ; and, moreover, true inspiratory spasm differs very 
distinctly from simple hiccough, The essential feature of the 
affection is that either many or all of the muscles of inspiration 
participate in the spasm, and that a true inspiration, unbroken 
by sudden closure of the glottis, takes place. Obviously, there- 
fore, the dilatation of the glottis, which belongs to a true inspira- 
tlon, also occurs. 

The spasm consists in more or Jess rapid and long sequence 
of deep inspirations, whilst the intervening expirations are per- 
formed in the usual easy and noiseless manner. The chest is 
powerfully expande a by the energetic contraction of the inspira- 
tory muscles, #1 strium is protruded, or, if the spasm be 
very intense, is pressed inwards by the pressure of the external 
ry muscles of respiration are excited to 
action; at each inspiration the pectorales and sterno-eleido-mas- 
toids are brought into strong relief, the shoulders are raised, the 
head is drawn backwards, and the respiratory muscles of the 
face, alee nasi, and eyelids contract. In many instances, a loud 
hooping sound, which rarely resembles that observed in hiecough, 
accompanies inspiration, and this is often followed by the peculiar 
gurgling sound, which ordinarily accompanies the ascent of air in 
the cesophagus (eructation). The origin of this sound is readily 
explained by the fact that the abdominil viscera are powerfully 
compressed by the energetic inspiratory movements ; in conse- 
quence of thisa portion of theair contained in the stomach, which 
is full of it, is pressed throngh the cardia into the esophagus and 
)} a gurgling sound. In those who are mach troubled 
with eructation it may not unfreq y be observed that each 
act is preceded by a short spasmodic inspiration. 

The efficacy of the respiration is more or less disturbed by 
the violence of the spasm, and swallowing is rendered difficult ; 
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rise 


















enced in the epigastrium, the abdomen is: 
and there are as 2 rule other symptoms of 


nent, especially of hysteria, The spasm usually 
sms of variable duration, but may continue 
for weeks or months. Relief always occurs 


a of this nature occurred ja a robust tradesman, aged 45, It had lasted 
rears, und no cause could be assigned for its appearances, ‘Tho attacks 
| more or Lesa frequently, and especially after emotional disturbances and 
on. Fach attack consisted of a spasmodic contraction of « larga 
muscles of inspirution, lasting for one or two scconds, and accom- 
‘a hooping noise, The shoulders were strongly raised, the head was drawn 
the chest was expanded, and the epigastrium was depressed during 
spasms, The participation of the trapeaii, the steruo-cleido-mustoids, 
and both platyemata in the spasm wus very evident, The attacks were 
ded by a very peculiar and unpleasant geusation in the cardiac region, 

n which was particularly well marked when the stomnch was empty. 
hy looking girl, 19 years of age, affected with migraine, hut without hys- 
om, had been suddenly attacked thre weeks proviously by vomiting, 
ch was followed by the dnspiratury spasm from which she was then still saffering. 
ivat was under the care of Friedrich, and exhibited a peculiarly rapid inspl- 
‘a spaamodie character, in which the accessory muscles of inspiration par 
which lasted through the greater part of the day, but ceased at night, 
trium was strongly thrown forwards on cach occasion ; 0 hooping nolsa 
hiccough accompanied each inspiration, and was regularly followed by 
ng gurgling sound, characterizing the regurgitation of air in tho 
3 No pressure points could be diseoverad, The spnsm disnppearcd in 

without the employment of any energetic treatment. 

patient, thirteon yours of age, who had already repeatedly suffered. 
t aphonia and numerous other hysterical symptoms, prosonted the 
of avery severe inspiratory spasm, which bad lasted for fifteen weeks 
excepting at night, when it ceased. Tapid and deep inspirations, 
d by a loud snoring sound, followed ove another unintorruptedly, ‘The 
ovcleido-mastoids, and trapezii, ns well as the pectoriles, wero rendered. 
tnd the muscles of the alw nusi and of the eyelids contracted at the same 
‘upper part of the chest was expanded, whilst the lower part, with the 
was drawn in, After some of the inspirations air excaped with a 


















‘very much swollen, great difficulty wns experienced in swallowing; 
te aphonia, anwmia, kr. The further details of this case, which 
in Friedreich's clinic, may be omitted here. 
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Biormor describes (loe, cit., p. 60) a caso in which peculiar asthn 
supervened, after succession of spasmodic tetanic inspirations, 
from a quarter of an hour to an hour. Each inspiration lasted. from 
or more seconds, and was then succeeded by a rapid and loud 
pain was felt in the region of the diaphragm. ‘There was 
and bronchiectasis, 


A peculiar form of respiratory spasm may frequently be ob- 
served in women who are cither predisposed to, or who actually 
suffer from well-marked hysteria. It is characterized by an un- 
commonly rapid and spasmodic series of short, deep, hooping 
and sighing respirations (reminding the hearer of the panting of | 
a hot and hunted dog), in which the epigastrium and the whole 
abdomen are thrown into strong to-and-fro movements. Both the 
expiration and the inspiration are spasmodically increased in in- 
tensity. The whole attack lasts for a minute or two, and recurs: 
more or less quickly ; it is not unfrequently associated with fits 
of laughter or erying, or with other hysterical symptoms. 

It occurs especially from irritation of the generative organs, 
orasaresult of uterine disease, or of unsatisfied sexual excite- 
ment, und during menstruation. I have seen a somewhat more 

sistent case of this form of spasm in an hysterical girl of 
on years of age, whose intellect was also somewhat disturbed. 

The following are more complicated forms of respiratory 
spasm : 

Attacks of Sneezing. Sternutatio convulsiva. Pt rrmus.— 
These vecur in a paroxysmal and spasmodic form, The patient 
will sometimes sneeze several hundred times in succession. (Mos- 
Jer, in one instance, caleulated that the patient had sneezed about 
48,000 times in SU hours!) The phenomena of sneezing are well 
known, Thoro is first a deep inspiration, which is accompanied 
by a peculiar sensation in the nose, and is followed by a violent 
explosive expiration, the air being chiefly expelled through the 
mouth. It isa reflex act, usually produced by a stimulus acting 
upon the nasil mucous membrane. Attacks of sneezing, when 
of long duration, are productive of great misery to the patient, 
interfering with respiration, the ingestion of food, and diges- 
tion, and causing violent pain in those museles that are chiefly 
brought into action, and dangerous exhaustion. The attacks are 





























d by a profuse watery secretion from the | 

























in pathological cases are extremely distressing and 
- Each consists of a deep, slow, noisy inspiration 
with widely opened mouth, and peculiar contraction 
juscles of the buccal cavity and throat, which is followed 

loud, noisy and protracted expiration. The con. 
effect of the idea or the sight of others yawning is well 


der the term spasmodic cough are comprehended all those 
mal attacks of coughing, which are aceompanied by a 
ing sound. The cough is a sudden spasmodic ex- 
performed with relaxed diaphragm and contracted 
and generally results from irritation of the sensory fibres 
superior laryngeal nerve. Such attacks of coughing may 
for a variable period, and may also recur. frequently for 


being produced. 
of laughing and erying are both essentially forms of 

y spasm. In the former there are sudden loud expira- 
‘accompanied. by vocal tones, with or without an expres 
of hilarity in the face; in the latter there are long-drawn 
s, often interrupted by sobs, accompanied by wailing 
¢ sounds, and usually by a profuse secretion of tears. 
peculiar forms of respiration are ordinarily the expression 
definite psychical states, but in pathological conditions 


These spasms usually occur in attacks of longer or 
duration, which reeur with variable frequency. 

mr knowledge of the pathogenesis and etiology of the 
‘named forms of spasm is still very imperfect. Physi- 
s not yet explained the finer mechanism of the more 
fed movements of respiration sufficiently to afford an 
into their pathological conditions, and even well-ascer- 
iological facts are probably not precisely applicable to 
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the explanation of simple respiratory spasms. At any rate, the 
physiological stimuli for the inspiratory centres (deficiency of oxy- 
gen and the accumulation of carbonic acid) are probably, under 
pathological conditions, not the excitors of spasmodic respira- 
tory movements, In all these forms of spasm, however, the 
various respiratory centres are excited either directly or by 
reflex action. We have no more exact knowledge upon this 
point. 

Moreover, these kinds of spasm scarcely ever occur in an 
isolated form, but in the greater number of cases are complicated 
with other nervous disturbances, or constitute subordinate symp- 
toms of severe general neuroses, and especially of hysteria, or 
they constitute a symptom of disease of the central nervous 
system ; thus laughter, crying, and spasmodic yawning are nob 
unfrequently accompaniments of cerebral diseases, apoplexy, 
ete. erin especially presents examples of all these 
forms of spasm, which in that disease often succeed one another 
with extraordinary variety. Retlex irritation is often a cause; 
thus it may be produced by uterine diseases, pregnancy, worms, 
skin diseases, sexual excitement, disturbances of the circulation 
in the true pelvis, hemorrhoids, dysmenorrhea, ete,; and these 
peripheric causes are particularly frequent in attacks of sneezing, 
and are seen in irritation of the nasal mucous membrane (coryza, 
hay asthma, ete,), and the conjunctiva, in disease of the ear (Mos- 
in sexual excitement, and in hemorrhoids, A definite con- 
ion can be traced between this form of cramp and migraine, 
whooping-eongh, and bronchial asthma (Ferber), 

In the ¢reatment of these forms of spasm, attention should 
first be directed to the removal of the cause, and this most fre- 
quently is hyst (See the section devoted to this subject.) 

Tn the diveet treatment of inspiratory spasms, the same meas- 
mast be adopted as in the treatment of hiceough. Ta the 
more complex forms a selection must be made, according to the 
circumstances of the ease, between cutaneous irritants, electro- 
therapeutic measures, narcotics, and anti-spasmodics. For the 
cure of sneezing, which, it wonld appear, most frequently 
requires energetic measures, compression of the root of the 
nose (?), plunging the head into cold water, strong irritation of 
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resorting to strong diaphoresis (by means of hot 
8 irritants, and opiates. 


* Oramp (Schreibekrampf ).—Graphospasmus.—Mogi- 
(Pianists’ Cramp; Tailors’ Cramp; Milkers? 
ele.) 


of Romberg, Hasae, A. Kulenburg, M. Rosenthal, Benedict ; Man- 
of Electrotherapentics.—Brach, Hufeland's Jour. 1885. St. 4.—Stromeyer, 


iiber Reflexionsfingerkrampf.  Oestorr. Jair, 1844, Bd. 46 u, 47.— Case 
de quelques infirmit. de ln main droite, ete. Cusp. Wochenselir, 1848, 
16,—Thiemann, Fall von Nilickrampf., Med, Zeit, Russlands, 1890, No. 
pt, fiber d. Schreibekr, Wiesb, 1860.—Tuppert, z Behondl. des 
cr, Bayr. irtzl, Intelligenzblutt, 1860, No, M.—Cris, Zuradelli, dob 
spo degli Serittori., Guz. med. ital. Lomb, 1857, Nox 36-4%—Annul. 
rs. 1804—Revuik, Klin, Mittheil—Oesterreich, Zeitschrift {tir prakt, 
1860, Nu. 45.—Duchenne, Sposa fonction. et. puralys. muse. fonet, 
de thérap. 1860, Electria. loealis. II, ed. 1872.—sSvily, Lectures on 
palsy, Lancet, 1805, Jam., aud 1867, May. Meyer, « Ther. des 
cl cn—Vers. d. Derl, airatl, Ges, L 186%.—Munge, m Geneoe. w Bob, 

Schreibekr. Berl. klin, Woch, 1878, No, 21, 


der the term ‘‘ Writers’ Cramp,”’ a large number of essen- 
different affections have been included, which have only 
common, that in writing and in other complicated and 
e occupations, such as sewing, piano-forte playing, draw= 
-ete., 4 disturbance of the requisite movements is apt to 
ur, whilst the coarse muscular movements are as a rule per- 


ant, strained, and unceasingly modified activity; it is 
ly the small muscles of the hand (the interossei and Juam- 
es, the muscles of the thenar eminence, and the long flex- 

extensors of the fingers) which are thus brought into ac- 
. Itis unnecessary here to enter into minute details in regard, 
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to the small movements that produce the several strokes, which, 
when combined, form writing, since Zuradelli has disoussed 
this subject very fully in his first work, and still less since in 
different individuals marked differences are observed, some 
writing more with the joints of the fingers, some more with the 
wrist, or even with the lower arm. The characters of writing, 
like the notes in playing the piano, or the movements required 
for sewing, are formed essentially by the association, consequent 
upon long practice, of a large number of very fine degrees of con- 
traction of the small muscles of the hand, which are almost in- 
voluntary, and which follow one another with extraordinary 
rapidity ; there is in addition a definite movement of the whole 
hand to the right, partly due to a movement of the upper arm 
(with rotation outwards, and a backward movement), and partly 
to the gradual extension of the forearm. The resultant of these 
two motions is the line on which we write. 

Every one is aware of the trouble and pains that are required 
to learn the art of writing, and how much practice it takes to 
acquire a quick and fluent hand, Ultimately, however, the as- 
sociation and co-ordination of the several movements become so 
firm and certain that they follow one another almost or quite in- 
voluntarily. 

It is probable that the co-ordination of these voluntary im- 
pulses occurs at different and definite points of the central 
organs (apparatuses of co-ordination), or it may be that the 
associated excitations of the will pass at certain points of the 
gray snbstance over routes which, from long and frequently re- 
cercise, offer only a small resistance ; so that ultimately 
ations of the will pass at once along these co-ordinating 
Tt is only in a normal condition of these fibres (conduetiv- 
eitubility normal) that natural writing (or similar com- 
plicated and well-practised movements) is practicable, and these 
fibres appear to a certain degree to be independent of the motor 
paths which serve for the conduction of the simple uncomplicated 
excitations of the will, It is not easy on any other view to un- 
derstand how simple muscular actions can still be performed 
with facility, whilst the same muscles refuse to play their part 
in complicated associated movements. 













WRITERS’ CRAMP AND ALLIED AFFECTIONS. ST 


Tris clear that an harmonious co-operation of all the individ- 
wl movements is absolutely requisite in order that the act of 
writing (or analogous acts) should be performed with the usual 
facility, and it is equally evident that disturbances of this har- 
mony, which is the result of long practice, may proceed from 
very different points of the apparatus in question, 

‘The points of greatest importance are perhaps the condition and 
Dehavior of the co-ordinating apparatus, since every change in 
its capacity for work and excitability will exert an influence in 
isturbing the co-ordination of movements ; every pathological 
Amorease or diminution of the resistance in particular paths of 

©onduction will exhibit itself in some alteration in the muscular 

ontractions at the periphery. If the excitability and functional 

‘activity of particular fibres be augmented, convulsions will be 

roduced in the muscles, even when the voluntary impulses have 

“windergone no change in strength. On the ry, if the resist- 

ance in certain paths be increased, feeble action of the muscles 
will be observed, and a compensating increase in the energy of 
the impulses of the will will occasion convulsion or spasm in the 
associated muscles, If the co-ordinating apparatus be casily ex- 
Rhausted, arrest of the associated movements will occur after a 
Short period of activity, whilst the ability to perform simple un- 
complicated movements may still be preserved. As all these mat- 
ters play an important rdle in many of the forms of writers 
spasm (and similar forms of disease), Benedict has proposed for 
‘these neuroses the term of ‘co-ordinated business nenroses, or 
meuroses from occupation’ (co-ordinatorische Beschiiftigungs- 
tneurosen). The co-ordination of motion is, in point of fact, dis- 
tarbed in most of the forms of disease thus produced, though cer- 
tainly not always from discase of the co-ordinating apparatus (or 
‘of certain parts of the central gray substance), and it would only 
de by an unjustifiable extension of the idea of disturbances of 
eo-ordination were all the disturbances of co-ordinated move- 
ments, caused by spasm or paralysis of particular muscles, to 
be designated by this name, 

Peripheral disturbances may have a similar inflnence on the 
power of writing and upon the performance of analogons acta, 
for if it happen that particular peripheral nerves and muscles 











‘spasm, whilst if they are less ese 



























ray (ax indeed tainbt ottierwa peak heen 
ob tariascheatica banat for tha sean 
mains the same. 

In addition, ib iny be canarias 
hand, the so-called sense of muscular effort, and 


organs, such as hyperesthesia and anesthesia in the 
petally conducting paths, may likewise lead either by din 
reflex action to disorder of the complicated mechanism req 
for these movements, 


included very various morbid conditions, having this 
common, that they disturb or render impossible the del 
and complicated movements required for writing. We an 
unuble, at present, to classify, with any degree of accuracy, the 
several forms in accordance with their genesis, whilst the symp- 
tom of disturbance of, or interference with, particular avocations— 
of life, which is common to them all, keeps them sufficiently 
together in practice. It is always advisable, however, with 
view to obtain better and more exact knowledge, to 
the several forms from each other, and the three divisions sug-— 
gested by Benedict are well adapted for this purpose, namely, 
the spastic, the tremulous, and the paralytic form. a, 
Symptoma.—The disturbances of movement which render 
writing, or similar acts, difficult or impracticable, are highly 
characteristic, Such disturbances are in the first instance 
slight, and are only perceived when the effort has been longs 
continued, and is then felt as a sensation of extreme weariness. 
By degrees the symptoms become more and more marked, and — 
make their appearance very soon after the commencement of the 
exertion, and ultimately, as soon as the pen is taken in hand, — 
or even when the hand is merely placed in the required posi- 
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disturbance is increased if the attention be directed 











- @lose observation shows that considerable variations occur in 
the phenomena in different instances. True spasmodic disturb- 
mices (spastic form), in which there are tonic or clonic spasms 
of one or severti muscles, are the most typical and, perhaps, 
the most frequent. In the earlier periods of the affection only 
flight spasmodic movements of particular fingers, with here and 
there an irregular stroke in tho writing, are to be observed. 
After a time the spasms become stronger, and are generally 
tonic in character, affecting, usually, the thumb and first finger ; 
they appear in the form of a sudden extension of the fingers, 
using the pen to be dropped ; or there is a spasmodic action 
of the opponens pollicis, with abduction and coincident flexion 
of the index finger, co that the pen is rapidly moved away 
trom the paper; or a spasmodic flexion of the first three 
fingers oceurs, so that they are pressed tightly against the 
pen, which cannot then be moved further onwards; or, there 
may be movements of pronation or supination in the fore- 
am so that the pen is raised from the paper and moved back- 
Wards and forwards in the most irregular manner; or lastly, 
the abnormal movements of the pen may be occasioned by 
spasms of the muscles of the shonlders, More rarely, when 
‘my attempt to write is made, well-marked trembling of the 
hand and forearm is experienced, and at a later period, even 
of the whole arm, so that the pen only makes undulating or 
tgular strokes, and the writing becomes completely illegible 
(remulous form of spasm). 

Tn all these cases the act of writing is rendered materially 
slower and more difficult, the formation of the strokes is retarded, 
as if the movements of the hand were forcibly resisted ; and, as 
the spasm increases, the pen at length refuses to move—a pause 
must be made—after which the whole scene is repeated. The 
Position which the patient often assumes, in order to facilitate 
his writing, and the means he employs to prevent the occurrence 
of the spasm, are often extraordinary. One will only rest the 
wrist on the paper, raising the elbow in the alr: another sup- 
ports the arm on the elbow, and writes with the wrist raised and 
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free; another steadies the right 
takes the pen between the index and 
into a cork, which he seizes with the whol 
tive to notice the changes that ocenr in the 
quent on disease, and a comparison may 
letters formerly written in health; it is often 
character, because the patient has adopted a n 
using the pen, when writing is possible. The 
imperfect, and unequal, and numerous ir 
strokes are to be observed ; in the highest degrees of | 
after a few searcely legible words, the whole wri 
mass of irregular strokes and curves, whilst in 
the letters are mere trembling, undulating or zig-zag 
In strong contrast with the cases just described, | 
in which fatigue and weakness of the hand and for 
stitute prominent symptoms, in which there are no 
spasms, but in which paralysis is more or less well 
though, perhaps, it is only observable when the patient 
to write (paralytic form). A gradually increasing 
decided sense of fatigue is experienced in the hand and fore: 
which become, as it were, stiff, and no longer capable of 
moved; pain is felt in the whole arm, and, if the act of 
is persisted in, it extends to the shoulder and back. As 
as the pen is laid down the feeling of weakness and | 
tion disappears, to reappear as soon as it is taken up again. 
is generally confined to the flexors, or to the extensors, or y 
ulnar border of the forearm, and spreads from this as a centre. 


of which they are eapable are performed with normal i 
and strength, and no anomaly ean be observed even when th 
are called into full action; occasionally, however, 
muscles, especially the extensors of the fingers and thumbs, 
sent inet paralytic debility ; in rare cases the whole 
similarly affected, and becomes less capable of disc] 
ordinary duties, Hasse, however, observed a case of 
limited to the right hand which interfered with all the o 
ovcuputions of the patient. 









tion of other kinds of fine work is often much dis- 
those who suffer from writers’ spasm suffer also from 
of the movements requisite for sewing, piano-forte 
ng, embroidery, buttoning up the clothes, and similar acts ; 
not, however, always the case. If the patient have learned 
rite with his left hand, the spasm not unfreqnently extends 
also, and his pleasure in his new acquisition is quickly 
to disappointment. 
most common, and indeed almost constant sensory dis- 
ee, is the painful feeling of fatigue in the affected ex- 
ty, which may rise to a high degree of intensity and assume 
gic character; the shoulder and back are frequently pain- 
and some of the spinous processes of the cervical and dorsal 
-bre are not unfrequently sensitive to pressure, The pain 
extend even to the occiput, and one of my patients, who 
a physician, stated that he frequently suffered from deep- 
seated frontal pain on the left side (does this afford a elue to 
the localization of the discase?), 
Johann Mueller observed slight shocks, resembling those of 
electricity, in his own fingers. Many patients complain of formi- 
cation and numbness in the region supplied by one or other of 
nerves of the forearm. The existence of true anesthesia, 
owever, cin seldom be demonstrated ; the same may be said of 
— hyperwsthesia, and it is only now and then, where neuritis or 
‘some other form of inflammation is present, that the presence of 
a kind of pressure points has been ascertained (see a case de- 
seribed by Runge). 
_ Many other forms of nervons disturbance are usually asso- 
ciated with writers’ cramp. These are particularly common 
) so-called nervous persons, and those who are members of 
neuropathic families, and who exhibit different morbid pheno- 
mena in other regions of the nervous system. These various 
forms of spasm, strabismus, stammering, spasm of the face, of 
throat, ete., are occasionally observed ; weakness of the ex- 
ties and paraplegic symptoms with tremors do also occur, 
very commonly there is great psychical excitability with in- 
ion to mental depression ; and it is worthy of notice that 
almost all patients of this kind psychical influences, emotions 
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of all kinds, and over-exertions of either the mind or the 
exert a decidedly injurious action on the progress of the 

The behavior of the affected muscles and of the nerves. . 
ing them under electrical excitation has been the subject of much 
investigation, but the results have been almost always negative— 
that is to say, the muscles have reacted normally ; electricity, 
therefore, affords us no assistance, as regards either the diag- 
nosis or the prognosis of the disease. The presence of slight 
qnantitative alterations, either of increase or of diminution of 
the excitability, may often be demonstrated by examination with 
faradic currents, A fow obsorvers, as A. Ewlenburg, M. Rosen- 
thal, and others, have demonstrated qualitative anomalies from 
experiments with galvanic currents; these, however, cannot as 
yet be turned to practical account. Varions “business neu- 
yosvs,” which are altogether analogous to writers’ spasm in thely 
nature and in their symptoms, require here only to be shortly 
noticed. 

Pianoforte players’ spasm is of no uncommon occurrence, 
particularly in professional players (women), and presents the 
same features as writers’ spasm, such as spasmodic contraction of 
particular fingers, painful exhaustion and stiffness of one or the 
other land, and pain in the shoulder and back, which is most fre~ 
quently experienced between the scapula and spinal column, 

Violin players’ spasm sometimes occurs in the left, some- 
times in the right hand, either in the form of painful exhaus- 
tion and stiffness, or as convulsive spasm of some of the 
muscles of the head, arm, or shoulder. It renders playing im- 
possible. 

Very similar symptoms are presented by ¢aiZors’ and shoe- 
makers spasm (sewing spasm), As soon as the patient begins to 
work, tonic and clonic spasms or functional debility of the museles 
of the hand and arm are experienced ; but the cases of tetany, 
which have been often described under the namo of **shoemakers* 
spasm,'' must be distinguished from this (see the chapter on 
Tetany), 

Smiths’ spasm has been occasionally described asa tonic con- 
traction of the muscles of the forearm appearing as soon as the 
Lammer is seized, or 4s a painfal spasm of the muscles of the 
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, which are especially called into play in 























on of the flexors and extensors of the forearm 
to milk being made, whilst all other occupations 
sen with facility. 

‘number of these forms of spasms could easily be aug- 
‘as analogons conditions occur in all avocations, and they 


flowers, harp-players, watch-makers, and turners, 
ieee set alt these forms of disease is almost the same, 
very gradually, but after a time increase more 
(a rapidly, and it is only in rare instances that they are 
d to begin almost suddenly, after some powerful exciting 
a8 over-exertion or violent psychical influence. 

‘The symptoms vary greatly in intensity, partly in consequence 
ofexternal and partly of internal conditions. The patient is ren- 
d worse by bodily or mental exertion, or by strong emotions, 
whilst rest, discontinuance of the particular occupation which 
Ted to the spasm, and general tonic and strengthening meas- 

improve his condition. 

‘The duration of the disease is nsually very protracted, often 
Assting throughout life. Complete recovery, or even marked im- 
Provement, is of very rare occurrence. Arrest of the progress of 
the disease is more common, and is relatively favorable. 
Bliology.—Writers’ spasm is met with most frequently in 
men, much more rarely in women, and this is apparently the 
neult of the different amount of writing required of the two 
‘exes, Pionoforte players’ spasm occurs more freqnently in 
‘Women, and particularly in neuropathic persons, who belong 
{0 “nervous” families. 

‘The principal cause of the disease is excessive writing (or 
pianoforte playing, sewing, etc.). It is consequently most fre- 
quently observed in writers, seeretarios, clerks, merchants and 
wants; but it often occurs also in those who write but little, 
il who think they have done wonders when they have signed 
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exposure to cold, after injuries of nerve or muscle, 
bodies in the fingers (Hubert-Valleroux), from reflex ac 
sequent on periostitis of the external condyle of the 8 
(Runge), In some few cases, neuritis of one or other of the 
nerve trunks of the forearm has been found to be the cause of 
the symptoms (Remak, M. Meyer), Such cases, however, do not 
strictly belong to these forms of spasm, and the same is trae of 
those disturbances in writing which depend on centric (cerebral 
and spinal) disease, 

It is obvious that inconvenient tables, a bad position in writ- 
ing, tight sleeves, bad pens, and especially hard and pointed 
steel pens, must favor the development of the disease, since all 
these means increase the demands made upon the functional 
activity of the muscles and nervesemployed in writing. It is 
certain, however, that steel pens are not exclusively to blame in 
producing this form of spasm, since it was known before they 
were invented, and oceurs in those who use only quill pens. 

In regard to the essential nature of writers’ spasm there is 
still much obseurity, since pathological anatomy has been able 
toadd but little to our knowledge ; we are consequently com 
pelled to rely exclusively on hypotheses, and we have indi- 
cated in our introductory remarks in what direction they point. 
The numerous cases that ocev nnot, of course, be all compre- 
lended in one entegory, and it is certain we have to deal with 
several forms of primary disease. The view that there is an in- 
creased excitability, and at the same time great debility of the 
coordinating apparatus (or of certain parts of it), sufficiently 
ounting for the phenomenon of the spasm with the consecu- 
jaustion, in typical cases, and especially in the spastic 
is highly attractive. Atall events, there are here various 
te impalpable trophic disturbances, in regard to the ana- 
of which we are completely ignorant, 
very generally believed that there is debility or paralysis 
of certain museles, and secondary spasm of their antagonists 
(Zuradelli, Haupt), an opinion which does not seem tous to be 
correet for a majority of cases. The hypothesis, that in writers’ 
spasm there is a reflex spasm proceeding from the sensory cuta- 
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neous, or sensory muscle nerves (Fritz), seems to us equally ill 
founded ; though it cannot be denied that particular cases 
originate in a reflex mode; even in these cases, however, it is 
probable that there is coincident disease in the central reilex 
apparatus, 

Disturbances in the motor paths (peripheral or central), or in 
the muscles themselves, are very seldom the cause of true writers’ 
cramp ; such a connection can only be conceived where actual ex- 
periment shows that there is a distinct diminution of the motil- 
ity, or a considerable diminution of the electrical excitability. 

Tn the present state of our knowledge we are justified in 
placing the seat of the cause of the typical forms of writers’ 
spasm in the central nervous system, although we are not ina 
position to locate it with precision, Whether the trophic dis- 
turbance is to be sought for in the gray substance of the cervical 
portion of the spinal cord, orin the cerebral peduncles, or, lastly, 
in the gray substance of the brain, can only be determined by 
future investigation. 

The diagnosis of this form of the disease is, for the most 
part, easy. Care must be taken not to confound it with other 
diseases which may also disturb the handwriting, though they 
do not belong to the same category. It will be sufficient to refer 
here to the various forms of tremor, to chorea, to progressive 
muscular atrophy, and to arthritic disease, to indicate, on the 
one hand, the most likely diagnostic errors, and, on the other, 
to enable the physician to avoid them. Tt is especially important 
to pay attention to the often almost imperceptible commence- 
ment of spinal and cerebral paralyses, for they not unfrequently 
first appear in the form of disturbances of the more delicate 
movements, and especially of the writing, though with a moder- 
ate amount of attention their true significance will soon be recog- 
nized, 

It often costs much trouble to determine with precision the 
particular muscles that are affected and the nature of the disturb- 
ance; it is necessary that the exami n should be very exact 
and complete ; the patient should be observed whilst he is in the 
act of writing, Each muscle should be tested, and the characters 
of his handwriting be studicd. Particular attention must also 
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be paid to the determination of the disturbing | 

and it may be regarded as a stroke of good fortune if we dis- 
cover one in an attack of neuritis or in the presence of a pain- 
ful scar or other reflex irritation, or in the use of bad writing 
miterials. 

The prognosis of writers’ cramp (and the cognate forms of 

disease) is unfavorable. In all cases it is at least doubtfal, and 
in the majority decidedly unfavorable. Complete recovery is 
very rare; considerable improvement or arrest at a certain 
point being more frequent. Ina large number of cases no treat 
ment proves of any value, the disease making steady progress 
and at length rendering writing impossible. Of course the cases 
in which, when the practice of writing is discontinued, the spasm 
ceases cannot be included in those that are benefited by treat- 
ment, It is obvious that the affection may prove extremely im- 
portant in its effect upon the support and social position of 
those who have much writing to do, and such patients are often 
obliged to take up some other calling, Writers’ spasm, as a 
rule, has no influence on the general health or on ‘the duration 
of life. 

‘The éreatment should consist, primarily and essentially, in at- 
tention to and removal of the cause, and nothing should be left 
untried that gives the least prospect of success, The diseontin- 
nance of all writing, piano-forte playing, sewing, or whatever 
else may haye led to the occurrence of the disease, or at least 
the limitation of such occupations to the greatest possible extent, 
is of the greatest importance, In recent and slight cases this 
alone will often effect a cure in the course of one or two months. 
In more chronic cases, however, this abstinence from writing 
must be insisted on with the utmost rigor, thongh, unfor- 
tunately, the circumstances of the patient render it sometimes 
impracticable. In cases that are at all severe or obstinate, there 
is little chance of recovery unless the patient can give up his 
occupation for six months ora year. If this eannot be done, 
we must endeavor to assist the patient hy recommending the use 
of good soft pens and suitably made penholders (and I may 
observe that T have found thick cork holders very serviceable), 
and by improvement in the method of writing. 
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Blectricity is undoubtedly the most important and effective 
of the direct therapeutic agents in these affections, and excellent 
results may be obtained from its use, especially in recent and 
slight cases. In very chronic cases it is useless, though its fail- 
ure may in some instances be attributed to the employment of a 
wrong method. 

The faradic (or interrupted) current appears to have little 
effect, and only proves useful in cases of local anesthesia or hy- 
peresthesia, or of paralysis of particular muscles. A few suc- 
cessful cases have, however, been reported (a8 those by M, Meyer 
and Znradelli). Local faradisation of the nerves and muscles, or 
eutaneons faradisation by means of the electric brush, may be 
tried in different instances. The purely spastic forms, so far 
from being improved, are sometimes made worse by the applica- 
tion of faradic electricity. 

The galvanic current, on the other hand, much more fre- 
quently gives decidedly favorable results, as is sufficiently evi- 
denced by the striking improvement in the handwriting that 
may be observed to occur and to remain for some time dwing or 
after the application of the’constant current. T have thoroughly 
satisfied myself of its efficacy, though T have not been able to es- 
tablish the superiority of any one method of applying it over the 
others. When good effects have followed, the same results 
were obtained from all modes of applying it to the arm and neck, 

It may be reasonably held, however, that the same method of 
treatment will not prove equally effective in all cases, and that 
asa rule different methods must be tried, and tried with perse- 
yerance. Electro-therapeutists are by no means in accordance 
in regard to the most advantageous method in which electricity 
should be applied. According to the present state of our infor- 
mation it would appear most advisable to galvanize the vertebral 
column in the cervical region, with ascending stabile and labile 
currents, and to combine with this the peripheral galvanization 
of the nerves and muscles of the arm which are especially affect- 
ed, L believe I have obtained favorable results in several cases 
by the transmission of galvanic currents, both transversely and 
in an antero-posterior direction, through the head. Many modifi- 
cations of this method based on general electro-therapeutic prin- 
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ciples, must be adopted in particular eases, but, 
ing, both the pain and the feeling of fatigue 
during the application of these currents, whilst the 
in writing only occurs after the lapse of some time, and ae 
times altogether fails to take place, Tho galvanic treatment 
should in all instances be continued for a considerable period, : at 
the very least for several months. The application of the cur- 
rent, which should not be too strong, may be made as often as 
from three to six times per week. 

Tn cases where the disease is due to neuritis, or other similar 
conditions, the galvanic enrrent is also the principal remedy; 
many of my patients have experienced material improvement 
from wearing a single galvanic element on the arm for a longer 
period, as, for instance, for several hours daily, or even perma- 
nently. (According to Ciniselli’s plan, a single plate of zine and 
one of copper united by a wire netting covered with silk may 
be placed on any part of the body, with a moist linen rag be- 
neath.) In cases where the electric treatment proves ineffective, 
little benefit can be expected from other remedies; nevertheless 
several additional means may be resorted to, and amongst these 
gymnastics, shampooing, the employment of tonics and gen- 
eral corroborants, mountain travelling, and a moderate cold 
water cure may be mentioned, Little can be expected from ner- 
vines or antispasmodies, or from narcotics, thongh they are often 
enough prescribed in despair on the failure of other means. 
Strychnia has found its panegyrists, and Rossander cured one 
case by a combination of shampooing and subcutaneous in- 
jections of strychnia. Baths, counter-irritants, spirituous and 
narcotic cmbrocations, and liniments almost always fail in pro- 
ducing any benefit, 

In desperate cases many patients resort to mechanical means, 
though seldom with snecess. The simplest measure that can be 
adopted is to insert the pen into a cork or a thick piece of wood, 
or to fusten it by means of a ring to the first or middle finger. 
Attempts have sometimes been made to counteract particular 
spasmodic movements by means of complicated apparatus, bat 
in most instances without success. Such measures are especially 
futile in the paralytic form, Many patients are relieved by the 
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method suggested by Tuppert, of applying a narrow bandage or 
strip of court plaster firmly around the wrist. - 

Tenotomy of the affected muscles has been recommended asa 
dernier ressort, and Stromeyer having obtained a successful re- 
sult in one case, by section of the tendon of the flexor longus 
pollicis, the same plan was tried by Dieffenbach, Langenbeck 
and others, but for the most part without effect. Tuppert has 
gone so far as to perform this operation no less than 60 (!) times 
in one arm, without any better result than “improvement.” My 
own opinion is that tenotomy is absolutely useless in the great 
majority of cases, and that it is only permissible when the spasm 
is limited to a particular muscle, 

The treatment of the other ‘‘ business neuroses” above enu- 
merated must be conducted on essentially similar principles. 


1. Spas of the Muscles supplied by the Lumbar and Sacral 
Nerves. (Plexus Lumbalis and Sacralis). 


Romberg, 1. .—A. J, Jobert, de la contract, rhythm. muscul, involont, Clin, Europ, 
1859, No. 17.—Remak, tiber Spasm. alternans transyers. Berl. klin, Wochenschr. 
1864, No, 10,—Hrb, Galvanoth, Mittheil. Aroh, f, klin, Med, [11. p, 950,—Beitter, 
Contractur d. Adductoren beider Oberschenkel. Ztsche:f. Chiru. Geburtk, 1868, 
—Kusemuul, iber rheumat. ton, Kriimpfe mit Albuminuric, etc, Berl. kin. 
Woch. 1871, Nos, 42—44,—Dostels, Contracture dos exteémités infor, ete. Journ, 
de méd. d. Brux. 1372, Doc—Duehenne, Impotence fonctionn. ot spasm. fonct, 
du long péronier latéral. Arch. gtn. 1872.—Electris. local. IL ed. p, 1008.— 
Weir Mitchell, on cortain painful affections of the fect, Philad, Med. Ties, 
1872, Nov. 









Isolated and independent spasms affecting particular muscles 
of the lower extremities are of extremely rare oceurrence. It is 
alike uncommon in practice and in the literature of medicine. 
Asarule, it is cither a symptom of some more general form of 
spasm, as tetany, tetanus, hysteria, chorea, or epilepsy, and is 
described under the heads of these diseases, or, and this is 
most frequently the case, it is a symptom of some central (and 
especially spinal) disease, to the account of which the reader 
may refer. 

A few observations upon these points will here be sufficient, 
since, in regard to the etiology and treatment of the several 
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forms, we can only refer to what ‘has been alae ud in 
of spasms in general and of those of the upper extremity | 
ticular. 

Stromeyer was the first to describe the so-called ** spastic con- 
tracture of the hip,” and to suggest the means of establishing its 
diagnosis. By this term is signified a tonic spasm of the iliac 
and psoas muscles and of the quadratus Iumborum and oceasion- 
ally of one or two of the muscles of the front of the thigh. The 
thigh is kept in a strongly flexed position, the tendon and mns- 
cular belly of the ilio-psoas muscle project strongly, the pelvis 
appears to be raised on the affected side, the limb is shortened, 
and in walking the patient inclines to this side, Passive exten- 
sion cannot be performed, and any attempt to straighten the 
joint causes acute pain in the tense muscles, and frequently in 
the knee also, This form of spasm is most frequently induced 
directly by disease of the lumbar vertebrie, psoitis, and 
abscess, und in a reflex manner by diseases of the hip joint 
(coxitis and articular neurosis). 

Spasm of the quadriceps extensor femoris is on the whole of 
rare occurrence. Rigid extension of the knee joint, such as is 
seen in tetany and in articular neuralgia of this joint, results from 
tonic spasm. I have seen clonic convalsion of this muscle, in a 
case of articular hy peresthesia, whenever the patella was touched. 
A. Eulenburg, in his treatise on nervous diseases (p, 700), men- 
tions a case of clonic spasm of the right quadriceps which was 
induced by every attempt to walk or stand, and which was cured 
by electricity. 

Contracture of the adduetors of both thighs was observed by 
Beitter, which probably resulted from rheumatic inflammation 
of both hip joints. It has also been seen asa symptom of tetany 
by Stich. 

Remak has described a remarkable case of spasm of the glulat 
»s. Tt consisted of a rhythmical and synchronous spasm in 
sles of the right arm and left leg, alternating with a similar 
spasm in the left arm and right leg, The spasm in the legs eon- 
sisted of a series of contractions of the glutei, in consequence of 
which the leg was drawn backwards in walking, and fixed in 
that position. 



















les aiky (biceps femoris, semi-tendi- 
-semi-membranosns) is not unfreqnently observed ws a 


se of the spinal cord or from disease of the knee joint. The 

is that the knee joint is kept in a strongly flexed position, 
h may proceed to such an extent that the heel and the 
‘k are brought into contact. In such cases active exten- 
impracticable, and passive extension is extremely difficult 



























painful. 
Spasms of the anterior muscles of the leg (supplied by 
‘peroneal nerve) are upon the whole of rare oceur- 
I have, however, seen one such case, in which there 
8 contracture of all the muscles supplied by the peroneal, 
consequence of paralysis of the muscles supplied by 
tibial nerve (club-foot). Weir Mitchell has described a 
c and painfal contracture of the tibialis anticus, peron- 
_eus longus and gastrocnemius, which occurs in young people 
after long standing, and leads to deformity of the feet. Du- 
chenne enters very fully into the question of the influence of 
spasm of the peroneus longus on the origin of certain forms of 
club foot, and draws a distinction between functional spasms, 
which only occur when the leg is brought into use, and persis- | 
tent contracture of the muscles; the two can easily be distin- 
gnished from one another, but the details belong to surgery. 
Jobert de Lamballe reports a remarkable case of rhythmie spas- 
‘modie contraction of the peroneus brevis, which was associated 
with an audible sound, when the tendon of the contracted mus- 
cle returned on relaxation to its normal position; this spasm 
resulted from exposure to cold, and first appeared in the right 
nd subsequently in the left foot; it was ultimately eured by 
tenotomy. (This calls to mind the knocking spirit which excited 
‘so much attention in the Palatinate, and which Schiff exposed, 
jonstrating the existence of a similar mechanism under 
‘influence of the will.) 
‘Spasm of the muscles of the calf of the leg (supplied by the 
ial nerve). ‘This belongs to the more frequent forms of 
n3; it is commonly known under the name of ‘cramp in 
calf,” affecting the gastrocnemius (see the following sec 
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e spinal canal, and it is very desirable that all 
kind should be reported," 

calment of the above-mentioned forms of spasm must 
ducted on the principles already repeatedly given—it is 
ary to enter into details. The causal indications must 
ded to; faradic and galvanic currents are to be applied. 
e ordinary way; nervines and anti-spasmodics should be 
bed, and, lastily, tenotomy and orthopa@dic measures may 
ctised, according to the nature and peculiarities of the ease, 
ssmaul's case recovered after the application of cupping 
spine and the administration of confection of senna and 
iy water; the case of Dostels, after the use of vapor-baths and 

ce. (The reader is referred to the treatment of Tetany.) 


g. Cramps (Crampi). 


Norvonkrankhelten, 2 Aufl., p. 161.—Grietinger, Infections-krankbeiten, 
Aufl,p. 421. 


‘the term cramps is understood a transient tonic spasm, 
g in different parts of the body, and generally confined 
single muscle ; it is very painful, and in general lasts only for 
ew minutes, though it may recur rather frequently ; oceusion- 
as in cholera, but seldom otherwise, it constitutes a very 

me ind unpleasant symptom, 

A good type of this form of spasm is familiar to every one 
mp of the calf of the leg,” which is a sudden and very 
contraction of the muscles of the calf, occurring in con 

of some incautions movement, or even spontaneously, 
sleep. The gastrocnemius swells up and is as hard asa 
|; its contour is sharply defined, yet the tendo Achillis is 
ittle shortened, and the hee) is very slightly raised. The 
) severe, and the contracted muscle js very sensitive to 
friction or passive extension, In the course of a few 

or minutes, the spasm, and with it the pain, ceases; 





ble forma of spasm chiofly confined to the lower oxtromitien, described. 

and Guttman, under the name of “leaping «pasms,” ns well as those 

caret and those which wre observe in whnt has lately been desoribeit 
Las **athetosis,” are of centric origin, and therefore do not belong here. 
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but an unpleasant sensation of fatigne, with augmented sensi- 
tiveness to pressure, often persists for some time. In rare cases, 
ruptures of small blood-vessels take place during the cramp, 
and ecchymoses and painfal swellings form, which only slowly 
disappear. Occasionally the spasm recurs, and it may even do 
so frequently for hours together, when it becomes a source of 
torment to the patient, and deprives him of sleep. 

The spasm presents similar characters when it attacks other 
muscles, as the small museles of the sole of the foot, the extensor 
pollicis, the extensor longus digitorum, the adductors of the 
thigh, the latissimus dorsi, the sacro-lumbalis, the extensors of 
the wrist, the platysma, the sterno-cleido-mastoid, the trapezius, 
and the rotatores capitis, etc. 

Cramps assume their highest importance in Asiatic cholera 
(and in severe cases of cholera nostras); they supervene during 
the choleraic attack proper, first and most frequently in the calf of 
the leg, then in the thighs and toes, the arms and fingers, and less 
frequently in the muscles of the faceandabdomen. Such cramps 
are extremely painful, lasting for some minutes, then ceasing, 
and then again recurring, to the great torment of the patient. 
According to Schultz, the reaction of the affected muscles to 
electric stimuli is increased, but the application of the current is 
very painful. 

Atiology.—The most frequent causes of cramp are fatigue and 
over-exertion, and nothing is more common than for cramp of 
the leg to ovcur after mountain climbing, after a night devoted 
to dancing, or after prolonged swimming. It then comes om 
either quite spontaneously, as, for example, in the night, or 
when certain movements are with much exertion made, Cramps 
are indeed easily brought on by violent and sudden movements 
made in an awkward position, They occur in many patients 
upon comparatively slight mental exertion, and many elderly 
persons have a predisposition lo cramps. Certain muscles, again, 
may be partienlarly liable to be affected, and this is especially 
the case with those which have been already attacked with 
cramp. 

It is doubtful whether pressure on the nerve trunks and 
muscles is capable of producing cramp, and the statements 
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sometimes made, that disturbances of the circulation, nervous 

stasis, phlebectasis, etc., readily occasion cramp, does not 

appear to be satisfactorily established, nor does it appear to 

be quite certain that it can, as is usually admitted, be caused 

by reflex irritation (intestinal disease, diarrhoa, and worms). 

It is especially in cholera that reflex irritation proceeding from 
| the intestine appears to be insufficient to explain the occur- 
rence of cramps, and it is much more probable that the real 
cause lies in the great changes in the constitution of the blood, 
which lead to disturbances in the nutrition of the muscles; 
| thus it may be either the dryness of the muscles, caused by 
| the great transudation of water, the arrest of the circulation 
| in the arteries, or the accumulation of excrementitious sub- 
stances in the muscles, which occasions their peculiar convul- 
sive excitability. I saw in a rapidly progressing case of dia- 
betes, in an old gentleman, obstinate and violent cramp in the 
ealf of the leg, which recurred at intervals throughout the 
night. Was this due to excessive transudation of water from 
the blood, or to accumulation of sugar in the blood? Slight 
eramps may be induced in many persons by strong faradisation 
of the motor nerves and of the muscles, especially in the muscles 
of the lower extremity. 

The real nature of cramps, and the precise mode in which 
they are established, are still unknown, To maintain, as Hasse 
does, that they are due to reflex stimulation, proceeding from 
the sensory nerves of the muscles, does not appear to us to be 
satisfactorily established. At all events, it may be admitted that 
some change occurs in the muscular substance itself, so that 
there is an increased excitability, and we may further admit 
a transient disturbance in the nutrition of the muscles is produced 
either by great fatigue, by diminution in the normal amount of 
water, or by disturbances of the arterial circulation, and that 
‘this disturbed nutrition manifests itself by augmented excita- 
bility, and leads to the production of cramp, on the slightest 
motor stimulus, whether of a voluntary or of a reflex natare. 
the same time, we do not mean to say that similar troph * 
turbances and exaltation of excitability may not also be experi- 
_ enced by the motor nerves, When cramp takes place in healthy 




































due to augmentation in the intensity of the stim 
‘The prognosis of ordinary cramps is generally fa 
they sometimes prove a very obstinate and frequently. 
affection in old people, The cramps that accompany ¢ 
not notably influence the prognosis in this disease. 
Treatment applied to this form of spasm is - 
ered unnecessary. Most people are acquainted with the ordina- 
ry domestic remedies by which relief may be obtained ; amongst 
them may be mentioned complete rest of the muscle, friction and 
shampooing, and passive extension, In more obstinate cases, 
warm baths, spirituous, anesthetic, and narcotic frictions may 
be tried, and the galvanic current is sometimes serviceable. 
Subcutaneous injections of morphia have proved extremely | 
useful in the cramps accompanying ¢ era, as have also sham- | 
pooing, embrocations with chloroform liniment, friction with | 






pounded ice, etc. 


h. Tetany. 


Steinheim, zwei scltene Formen von hiteigem Rheumatismus, Hecker’s Annal. 
XVIL 1830,—Danee, sur une éspdce de Tétanos intermittent, Arch, g6nGr, 1831, 
Ba, 26.—Conntant, sur los contract, essenticlles Gaz, méd. 1883,—Towaler et 
Hormel, de Ju contracture idiopath. ete. Journ, de méd, 1843.— Weise, ton. 
Kr. d, Finger und Zehen, Journ, f. Kinderkr, 1844.—Marotte, Observ. a 
Contmnct, cssent. Journ. de méd, 1845,—Delpoch, Mém. sur les spasm. araec. 
idiopath, Paris 18416,—Zrownenu, Gaz. des hop, 1845, No. $7; 1851, No. 128; 
1856, No. 72; 1860, No, 44;—Medic. Blin, d. Hotel Diew, Deutsch von Cul= 
man, II. p. 155, 1868,—Clemens, 2. Lehve yon den Nervensympath (Schuster 
kramp.) Ztachr, f, rut. Med, X. 1851,—Luelen Coreisart, de In tétanie ches 
Tadulte, Paris, 1852.—Rahaud, rechoreh. sur his. ete, clea contract. des ex 
frm. Paris 1857.—Hroole Ferrario, Gaz. moi. ital. Lomb. 1857, No. 16,— 2%, 
Justine, sully contrattura reumatica, ibid. 185%, No, 94,—JZase, Nerven- 
krankheiten, 2. Aufl. 1869.—JCusemeul, (bor rheum, ‘Tetanns ete mit. Albami- 
aurie, Berl, kin, Woch. 1871, Nos. 41~44.—Ueber Tetante. 1b. 1872. No. 87.— 
Biuer, Trousscan's Tetanie!—Ergotismus ?—ib, 1872, No, 44—Siteh, @ Palle 
von Schusterky. Aveh, f, klin. Med, XI, p. 528. 187%.—Hid, 2 Lehre von der Te- 
lanie. Arch. f. Psych. und Nery. IV. 1873 —Riegel, 2. Lehre v. d. Tetamie, Arch. 
4, klin. Med. XIL, 1878 (sew the same also for a very complete bibliography of 
the subject.) —F, Schulte, Gber einige Fille vou Tetanie, Berl. klin Woch. 
1874, No. 8, 
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The term fefany was given by L. Corvisart to a peculiar and 
rather common disease, which consists of paroxysms of tonic 
contractions of certain groups of muscles. It for the most park 
affects the muscles of the upper extremities, the forearm and hand, 
and frequently those of both upper and lower extremities, but 
seldom those of the lower alone; it consists of painful spasms 
Jasting for a variable period, but always intermittent, sometimes 
recurring, and generally affecting single muscular and nervous 
regions. Slight sensory disturbances are generally present. 
The spasms are often associated with certain movements 
and ocenpations, but must not be confounded with business 
neuroses affecting co-ordination, Tt occurs perhaps still more 
often quite independently of all muscular effort, attacking 
the patient by preference at night and on holidays, a3 several 
observers have remarked, 

The literature of tetany is tolerably rich, and has been very 
completely collected by Riegel; the affection has been partic- 
ularly studied and deseribed by French physicians. The first 
clear description of it was given by Steinheim, in the year 1830. 
In France, in 1831, Dance commenced the series of publications 
upon this subject. Unfortunately almost every author has given 
aspecial name to the disease, so that a great confusion of terms 
exists. We shall here give the most important, to assist the 
student in his reading. Dance described the affection as ‘ téta- 
nos intermittent.’ Numerous other names were afterwards 
applied, such as ‘contracture essentielle’ (Constant), ‘ re- 
tractions musculaires spasmodiques*’ (Murdoch), “ spasmes. 
musculaires idiopathiques,”” ‘‘tetanie’ (Lu Corvisart), 
*tetanille’’ (Tronssean), ‘ Brachiotonus rhenmatieus" (Eisen- 
mann), ‘ Schusterkrampf’* (Clemens), ‘* Rheumatische Contrac- 
tur,’ ‘* Tonischer Beschiiftigungskrampf’’ (Benedict); and 
some of the so-called carpopedal spasms belong to the same 
category, The term “‘¢efany,” which was introduced by Cor- 
yisart, and which has received very general adoption, is the best. 

Etiology.—Certain periods of life and stages of d 
ment exhibit a decided predisposition to the di 
strong tendency to it is exhibited d early childhood, from 
the fourth to thesixth year. Next to this is the period of puberty 
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and youth, by fur the majority of cases in a 
those who are between sixteen and thirty 
the disposition to tetany is considerably | 
nancy, in the puerperal state, and in 


however, exert any great influence in prod 
disease has been described as ‘shoemaker’ 
being associated with certain employments. Tt 
in artizans of all classes, and its frequent 
children and women is opposed to this view. 4 
Amongst the exciting causes, eatching cold 
most important and the most common, and this’ 
supported by the fact that many physicions have n 
an exquisite example of rheumatic disease. Work: 
or cold, or in water, sleeping on the damp ground, 
often been regarded as causes, and the swelling in ¢ 
which occurs in many instances, indicates that this di 
somewhat close relation to true rheumatism. 
The relation of tetany to typhoid fever, n 
Bright's disease, febris intermittens, exhausting 
of which it often constitutes a sequela, is still im 
plained. These diseases, in many cases, act as 
but in others as direct causes. The observations | 
appear to show that poisoning with secale cornutum | 
is capable of directly inducing tetany ; and Moxon h 
called attention to the similarity of the symptoms of 
ergotism. 
Certain influences, which at present may be t 
appear to be of great importance, though we are unab 
a satisfactory account of their mode of action. A 
may be included the pathological stimuli which 
certain developmental and physiological processes, 
puberty, pregnancy, and lactation. Suckling 
particularly favorable to the occurrence of tetany, and. 
able an extent, that Troussean was for some t 
opinion that the disease was confined to nursing women, 
In the next place, irritation of the alimentary canal (a 
of intestinal disease, worms, ete.) is held to be pecul 








809 
and many ob: ‘might be adduced 


protracted and exha) iarrhoa, both in 
in adults, is very frequently followed by tetany. 
MK on of worms with tetany has also been very satis- 

rily demonstrated. 
lastly, we must not omit to say that tetany has often been 
n to follow various psychical influences, as violent emotional 

itement, ete. 

Symptoms.—The attack of spasm is usually preceded by 
in premonitory symptoms, which are chiefly of a sensory 
er, such as a peculiar creeping or dragging sensation, 
ication, feelings of heat and cold, with, sometimes, well- 
ed pain in the forearm and hand, After a time, slight 
ctions, or feelings of stiffness, in particular fingers occur, 
hich are especially noticed when any object is grasped ; and 
e are more or less quickly suececded by the spasm in its 
intensity, which frequently ocenrs after the performance of 
n movements, or on strong exertion. It consists of a series 


ch attack generally commences with a rigidity, swiftly 
cting the hands and fingers, which are usually flexed, so that. 


ch is produced when the ulnar nerve is powerfully stimulated 
faradic currents; the thumb is strongly adducted, the two- 
‘dors of the hand are approximated to each other; the eecond, 
and fourth fingers are strongly, whilet the firet is only 
lightly flexed, and all are firmly applied to the thumb, Coinei- 
‘dentally with this the wrist is strongly flexed towards the ulnar 
rc In other instances the fingers are all firmly closed and rigid, 
it the hand resembles a paw ; or, the region of distribution 


ib is turned inwards, and tightly enclosed by the spasmod- 

lly bent fingers; in rare instances the hand is violently flexed 
wards; the forearms are then semi-flexed, the upper arms 
strongly adducted, and the forearms are thus crossed upon 
epigastrium. Acnte pain is experienced in the rigid mus- 
which are tightly stretched, and feel hard; their tension 
goes considerable variation during the attack, though they 
VOL, X1—"4 
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never entirely become relaxed, They offer consid 
to passive extension, and when force ceases to 
generally return to the position assumed in the 
In many instances the spasm affects the lower @3 
compelling them to assume a rigid and extended 
knee is straightened, the head is drawn strongly 
the toes are strongly flexed. The patient is unable to 
experiences great pain and hyperesthesia of the n 
cannot perform any Kind of work. Spasms, 
various joints, likewise occur in the lower extremities. 

Tt is only in very severe attacks that the muscles of the 
and neck are affected, those of the abdomen and 
still less frequently so ; whilst, most rarely of all, the muscles of 
expression of the face, nnd those of the tongue, and of mastica- 
tion, are involved. When, however, theseare affected, the attack 
is of a very threatening character, tonic spasm of the diaphragm 
being especially and immediately dangerous to life. 

The spasm may last for u few minutes, a quarter of an hour, 
or even for some hours, though seldom longer than twelye 
liours; its violence then gradually abates, a rigidity and immo- 
bility of the muselos, with 2 painful sensation of fatigue, remain- 
ing for some time, After an interval of longer or shorter 
duration, a fresh attack comes on. Days, or even weeks, may 
intervene between two attacks, but, as a rule, they succeed each 
other after an interval of a few hours, recurring several times in 
the course of the day. Tt is only in very severe cases that they 
follow one another so rapidly that the patient remains but a 
few minutes free from spasms, 

The affection consists of a greator or less number of such at- 
tacks, which may only last for a period of several days or weeks, 
but generally they continue for several months. In the intervals 
the patient generally feels in perfect health, is able to walk about 
and pursue his ordinary avocations ; at the same time he experi- 
ences a certain degree of weakness and incapacity for exertion in 
the museles of the Ihnbs, and more rarely there is some disturb- 
ance of the general health, indicated by feverishness, furred 
tongue, ete, The attacks supervene without any obvious exciting 
cause, sometimes in the morning, as soon as work commences ; 
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times in the evening, when exhaustion is felt, Their occur- 
is promoted by the free use of spirituous liquors. Occasion- 







a has drawn attention to a remarkable, and, it would 
, very characteristic symptom, which shows that the disease 
exists even during the intervals. If the larger arterial or 
ons trunks of the upper extremities be compressed, a 
marked attack of tetany may be induced in the course of 
one or two minutes, which lasts as long as the pressure is main- 
tained. Kussmaul observed, in one case, that the attack only 
came on when pressure was made on the arteries, but not when 
_ this pressure was applied to the veins, It is much more difficult 
to demonstrate ‘*Trousseau’s symptom” in the lower extremity 
by pressnre on the femoral artery, or sciatic nerve. As long 
as the disease is not completely cured, this symptom may be 
shown to exist in many cases, 2nd constitutes an important aid 
to diagnosis, 

Compared with the motor symptoms, the concomitant symp- 
toms of the disease are comparatively trivial, Tn slight cases, 
which sometimes occur in robust young persons, laborers, and the 
ike, they may be entirely absent, Well-marked symptoms, 
er, are usually present, especially sensory ones; thus, in 
Addition to pain in the muscles, a tearing sensation is expe- 
rienced in the course of the nerve trunks, which may extend to 
the shoulder and hip. The attacks are preceded and aceom- 
“panied by creeping sensations, formication, and other abnormal 

feelings, True anmsthesia of the skin has only been observed in 
a few cases. One or two instances of muscular anssthesia have 
been reported, Redness and wdematons swelling of the skin 
around the joints, congestion of the head, headache, giddiness, 
end humming sounds in the ear, are of rare occurrence. Dis- 

: turbance of the general health is also rare, though in severe eases 
‘there is a certain amount of fever present, Increase of tempera- 
ture has only been noted ina few cases (Stich), but angmented 
frequency of pulse, loss of appetite. and coated tongne, are of 
more frequent occurrence. Free perspiration is of not uncommon 
oceurrence during the acme of the attack. Respiration may be 
interfered with by spasm of the diaphragm, and of other respira- 































unimpaired. The disease may of course. be com 
vossible symptoms belonging to the 
Blectrical Relations.—The behavior of the 

oe inder the influence of electric currents, appears 
{special importance, By several observers, as by | 
{nssmaul, an increased excitability has been affirmed to 
in two cases I have repeatedly investigated, by the most exact 
methods at my command, the conditions of electric 
with the following results: there was increased to 
faradic currents in all the easily accessible motor nerves of the 
trunk, but nof in the branches of the facial nerve, ‘There was 
also very considerable increase of the galvanic excitability in 
all the motor nerves of the body, with the exception of the 
facial, The increase of galvanic excitability was recognized (in 
addition to the disproportion between the amounts of the motor 
and sensory reactions) by the carly appearance of eathodal-elos- 
ing contractions, by the appearance of cathodal tetanus with 
currents of uncommonly small strength, and, lastly, by the 
ocenrrence—which has not been hitherto observed in man—of 
anodal-opening tetanus with currents of very moderate strength. 
The greatest increase of excitability coincided with’ the time 
of the best-marked and most frequent attacks of tetany, and 
there was a decrease in the excitability as they became less fre- 
quent ; and, finally, when the patient had completely recovered, 
the electric excitability was found to be approximately normal, 
A distinct parallelism could thus be demonstrated to exist be- 
tween the occurrence of spasms and the inerease of electrical 
excitability, suggesting a causal relation between the two phen- 
omena, and that the symptoms observed in tetany are consequent 
on some primary nervous disturbance.’ 

The essential nature ef telany, it is obvious, cannot be 
sought for in coarse anatomical and pathological changes, as i 











‘Te ts probable that exaot electrics! investigation, as well as Troussean's symptom, 
woul! afford n means of recognizing a latent condition of the disoase, or that condition 
An which no attacks of tetany are prosont. thongh the disease is not entirely cured, ‘The 
persistent inorense of fnradie. and especially of galvanic excitability, would constitete 
the charnoteristic mrmptoms of this coudition, 
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ently shown by the complete freedom of the motor appa- 
in the intervals of the attacks. Finer disturbances of 
ition must evidently be present, to which the remarkable 
attacks of spasm are due. The proof of the existence of such 
delicate trophic disturbances, in the peripheric motor nerves, 
must be furnished, as it appears to us, by the results of electrical 
examination ; the great increase of excitability cannot be due, we 
think, to any other cause than the molecular changes of the nerve 
substance. Itappears then that we do not go too far in attribut- 
ing the essence of tetany to delicate trophic disturbances, occa- 
sioning great increase in the excitability of the motor apparatus, 
and we should expect spasmodic attacks to occur whenever any 
unusually strong stimulus affects the motor nerves. Such stimuli 
may proceed from voluntary efforts to perform various muscular 
movements (occupation-spasm), psychical excitation, reflex exci- 
tation, such as suckling, intestinal diseases, worms, etc. The 
periodic recurrence of spasm, and its occurrence at various times 
and under different circumstances, are perhaps attributable to 
varying conditions of nutrition and excitability in the nerves, to 
fatigue and exhaustion, though our information in regard to all 
the minor details of the process is still very imperfect. 

The question now arises how far this increase of excitability 
affects the motor nerves. It is very improbable that it should be 
confined to the peripheric nerves, and indeed everything tends 
to show that the central parts of the nerves are also implicated, 
and that tetany is really a centric affection, The coincident 
affection of so many groups of muscles, their symmetrical affec- 
tion on both sides of the body, the sensory disturbances that are 
associated with the motor symptoms, the great resemblance of 
the whole disease to tetanus, are all points in favor of its centric 
origin, In favor of this also is the remarkable contrast present- 
ed in one of my cases between the nerves of the trunk and the 
facial nerve in regard to the increase of excitability. Tt does not 
therefore appear to be improbable that the primary trophic dis 
turbance in tetany extends upon the spinal cord, and that in 
the majority of cases it is extremely delicate and impalpable. 
It is at present impossible to determine with any precision 
whether the disease of the spinal cord is primary and the trophic 
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disturbance (that is to say, the increase of excitability) of the 
peripheral nerves is only secondary, or whether it is a disease 
extending uniformly along the peripheral and spinal motor 
nerves. 

Kussmaul also argues in favor of the central seat of this dis- 
ease, supporting his views by the occurrence of slight retinitis in 
the case observed by him, together with the rigid contraction of 
the muscles of the calf, and debility (resembling paralysis) in the 
lower extremities, after the disappearance of the tetany, He also: 
mentions that he discovered the presence of myelitis in a young 
man, who suffered from paralysis of the legs a few weeks after 
recovery from severe tetany. The slight lesions that have been 
discovered in the post-mortem examinations that have been made 
in the few fatal cases that have occurred, serve to confirm this 
opinion. Trousseau found hyperemia of the meninges and soft- 
ening in the upper part of thespinaleord. Ferrario found traces 
of inflammation of the spinal cord and of its membranes in sev- 
eral cases, but it must always be borne in mind that it is only the 
most severe cases that terminate fatally, and that great difficulty 
is experienced in demonstrating pathological changes in the 
spinal cord. We must leave the question open for further in- 
vestigation. 

The course of tetany varies extremely in different instances, 
and is for the most part irregular; the attacks are sometimes 
more, sometimes less frequent ; it often remains for a long period 
latent, and then from some inducing cause again breaks out. 
All possible transitional forms may be met with, from the slight- 
est to the most severe, in which the most violent attacks follow 
one another with great rapidity. According to Troussean, three 
degrees of the y be recognized, though it is impos- 
sible to define the limits of each very exactly : in the first degree 
the spasm is limited to the extremities, the attacks are not very 
frequent, and there are no general symptoms, In the second 
degree the muscles of the trunk also are in part affected, the 
attacks are more frequent and violent, and there are some indi- 
vations of the disturbance of the general health, such as debility, 
fever, loss of appetite, profuse sweating, ete. In the third de- 
gree the facial and masticatory muscles, the museles of respir- 
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‘ation and the diaphragm participate in the spasm, the attacks 
assume a very threatening character, follow each other stormily, 
and the patient becomes extremely exhausted ; in its aspect the 
disease resembles tetanus. 

‘The disease is seldom of short duration; it very rarely ter- 
minates in the course of a few days; in most instances weeks 
and months elapse before the disease completely ceases; the 
period of latency, in particular, may last for a long time, and 
apparent relapses are certainly often only indicative of the fact 
that the disease had not entirely ron its course. Trousseau’s 
symptom affords us valuable information in this direction, and 
so too does careful electrical investigation. 

The termination of the disease is usnally favorable, complete 
recovery taking place in by far the majority of cases. In a few 
instances paresis or paralysis of the extremities persists for some 
time ; death is very rarely caused by tetany, though it may oc- 
casionally result from spasm of the diaphragm, general exhaus- 
tion, or consecutive spinal disease. Such an event is particu- 
larly to be feared in children who have been reduced by diar- 
rhea, : 

The prognosis of the disease is consequently sufficiently sim- 
ple; in most instances it is very favorable, but it becomes unfa- 
yorable when the attack is very severe, when the malady has been 
of long duration, when there are evident signs of serious centric 
disease, when the patient is very young, or is of a bad consti- 
tutio and when the primary disease is of a serious charac- 
‘ter, 

The characteristic grouping of the symptoms renders ¢/e diag- 
nosis comparatively easy; the seat and the distribution of the 
tonic spasm, the implication of certain nerve regions, the charac- 
teristic position of the extremities, the intermitting character of 
the attacks, the existence of Troussean’s symptom, and the 
absence of cerebral disturbance, are circumstances which col- 
lectively prevent any doubt in regard to the diagnosis of tetany. 
+The most severe cases lone, in which trismus and a high degree 
‘of spasm of the moscles of the trunk are present, resemble 
“tetanus; but even here the whole course and the complete inter- 


mission of the attacks, the commencement of the spasm in the a 
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extremities, and their centripetal extension, in consequence of 
which the masticatory muscles are ultimately attacked, the 
absence of exalted reflex excitability, the presence of Trous- 
seau's symptom, etc., enable us readily to diagnosticate tetany. 

The freaément, in accordance with the great diversity in the 
character of the attacks, is extremely varied. In the first place, 
the causal indications may require very different measures to be 
adopted; in recent cases, caused by catching cold, diaphor- 
etics and anti-rheumaties may be tried; in other cases intestinal 
diseases will have to be subdued, worms removed, and conditions 
of marasmus and inanition combated; tonic and nerve-strengthen- 
ing treatment is frequently requisite, and must be pursued in 
accordance with the principles and the means which have been 
already several times mentioned. 

Very various measures have been adopted, and sometimes with 
manifest success, for the relief of the spasms themselves. The 
most prominent of these are the narcotics and angethetics. 
Chloroform has in particular had many advocates, some recom- 
mending that it should be inhaled (even to narcosis, Grisolle), 
some that it should be administered internally, and some that it 
should be applied externally in the form of liniments or fomen- 
tations; it appears, when energetically employed, to exert 2 pow 
erful influence in reducing the severity of the spasm, though 
certainly not in all cases, Ether has been used in a similar 
manner, The subcutaneous injection of morphia occupies & 
very prominent place amongst the narcotic remedies. Trous- 
sean strongly recommended a combination of opium with qui- 
nine, English authors praise the hydrate of chloral, 

Blectricity has up to the present time been employed in 
only a few cases, thongh it appears to be well worthy of 
further trial, Although cases of tetany cured by cutaneous 
faradisation and by faradigation of the antagonists of the con- 
tracted museles have been reported, greater effectiveness might, 
even @ prior, be attributed to. the galvanic current, more 
especially if the view of the centric nature of the disease be 
confirmed by further research. In the meanwhile, it is very 
desirable that: this method of treatment should be perfected by 
further study. Stich obtained a favorable result from the appli- 
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tion of ascending stabile currents to the affected nerves. T 
saw recovery take place in one case from the stabile applica- 
tion of the anode (also with an ascending current) to the { 
yertebral column and the nerve tranks chietly affected, 1 can- 
not, however, state positively that the result was due to the 
treatment. The spasms may in some instances be seen to dis- 
appear permanently after one or several applications of the 
galvanic current. 

Good results may generally be anticipated from the employ- 
ment of baths and other hydropathic procedures. The violence 
of the attackis often mitigated by tepid baths and by warm arm- { 
baths, and the same effect is thought by some (Wilks, Ritchie) to 
be attained by the application of cold water bandages to the ex- 
tremities. Rubbing the back with ice proved serviceable in one 
very severe case, Trousseau states that he obtained some im- 
provement from directing the patients to dip their hands in cold 
water, or to walk about with bare feet on a cold floor. 

Amongst the nervine remedies, bromide of potassium appears 
to be the most deserving of confidence, and large doses (thirty 
grains, Haddon) may be given at short intervals, Arsenic, 
valerianate of zinc, castor, assafartida, etc., may also be pre- 

scribed. A large assortment of drugs is, however, rurely 
aired, since the course of the disease is usually favorable. 

Neither local nor general bleeding is now adopted, except 
under very peculiar circumstances ; local abstraction of blood 
and derivation over the vertebral column may sometimes prove 
serviceable, 

The dieting must vary with the circumstances of the case. 
Tnall cases the affected limbs should be kept at rest; all work, 
and especially over-exertion, should be avoided, and neither 
exposnre to cold nor mental emotion allowed, beyoud what the, 
strength of the patient can bear, So 


i i. Contractures. 
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Benedict, \, .—Remak, Gulvanother, 1858,—Hitsig, Auffassung ciniger Anomal. 
d, Muskelinmervation, Arch, £. Psych. u. Nerv, IIL 1872. See also the trentises 
on Surgery and Orthopmdics, 


Tt is impossible here to avoid making some reference to con- 
tractures, although a large proportion of them cannot be regarded 
as symptoms of spasm, being traceable to a very different origin. 
The frequency with which they occur, and their manifold relations 
to nervous spasm and paralysis, justify their being mentioned 
here, though in most cases they are of a secondary and eyuip- 
tomatic nature, and their practical importance is essentially 
surgical and orthopedic, The conformity with which contrac 
tures, however produced, manifest themselves, renders it judi- 
cious to consider them from a general point of view, though some 
of them are undoubtedly not of nervous origin. 

Under the general term, ‘contracture,’ is understood any 
persistent shortening of the muscles, by which their point of 
attachment are permanently approximated, by the forces in- 
herent in the muscles themselves, to a greater extent than is 
the case when they occupy a middle position, or position of 
rest. Contractures may be arranged in three large groups: 1. 
Those which are of secondary origin, and are consequent upon 
other forms of disease, such as paralysis and anchylosis ; the 
so-called paradytic contractures form the greater number of this 
group; 2. Those which arise from anatomical changes in the 
muscular tissue itself (myopathie contractures); 3. Those 
which are induced by abnormal innervation, or abnormal irri- 
tation of the motor nerves (neuropathic contractures). 

The first group includes, almost exclusively, cases which 
arise from paralysis of all kinds; the antagonists of the 
paralyzed muscles are those affected with the contractures; 
they undergo a gradually increasing and persistent shortening, 
which may at first be readily overcome by counter-extension, 
but ultimately becomes quite fixed and inextensible. Very sim- 
ilar contractures may also oceur in completely paralyzed muscles, 
when favored by purely mechanical conditions, such as those 
which are frequently observed in the spinal paralysis of children, 
Tn both cases, trophic disturbances of the muscles ocenr, which 
cannot be demonstrated morphologically, but in consequence of 
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which the muscles lose their capacity of elongating to their nor- 
mal extent (simple trophic shortening of Volkmann). The 
muscles, when thus affected in young individuals, are arrested 
in their growth, and at a later period the fibres undergo fatty 
degeneration and atrophy, with hypertrophy of the connective 
tissue and retraction. 

The mode of origin of this simple kind of contracture is 
tolerably simple ; the essential feature it presents is a frequently 
repeated or persistent mechanical approximation of the points 
of attachment of the muscles. This is oceasioned in two ways: 
either by the active voluntary contraction of the antagonists 
of the paralyzed muscles, which shorten themselves with each 
voluntary effort, the paralyzed muscles then being incapable of 
again effecting their extension (the shortening thus becomes per- 
manent); or by the paralyzed members assuming certain po- 
sitions in accordance with the law of gravity and the position 
of their centre of gravity, in consequence of which the points 
of attachment of certain groups of muscles are approximated; 
this gradually leads to contracture, and it is in this way espe- 
cially that the pes equino-varus, 80 common in the spinal paral- 
ysis of children, originates, But even here, in all probability, 
direct changes occur in the muscles themselves, a kind of con- 
nective tissue sclerosis of the muscular tissue, which facilitates 
the fixation of the contracture, In this way are produced 
the antagonistic contractures that occur in the various forms 
of paralysis, especially in traumatic paralyses and in those 
contractures that are so frequent in the spinal paralysis of 
children, 

Contractures of the same kind arise in a similar manner and 
from the same conditions (persistent approximation of the points 
of attachment) in diseases of joints, of the articular extremities 
of bones, of ligaments, etc. If, in consequence of these dis- 
eases, the joints are brought persistently into some position dif- 
ferent from their mean position (excessive flexion or extension), 
part of the museles will be unnaturally shortened, their points 
of attachment will be approximated, and after a time a contrac- 
ture will become established, as may indeed be not unfrequently 
observed a few weeks or months after the joint has assumed its 
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false position. Lastly, the use or non-use of certain parts on one 
side of the body only; the permanent maintenance of the yerte- 
bral column in an oblique position, etc., may, by causing undue 
approximation of the points of attachment of the muscles lead 
to 2 permanent muscular contracture, 

The second group includes myopathie contractures, These 
also may arise in very different modes, The contracture, how- 
ever, is always due to an anatomical change in the muscular sub- 
stance itself, Asa rule, connective tissue induration (cirrhosis 
of the muscles) is present with coincident atrophy and partial 
fatty degeneration of the muscular fibres. Tuflammatory pro- 
cesses, and others analogous thereto, commonly terminate in this 
way; thus arise the contractures consequent on traumatic myo- 
sitis; those resulting from acute muscular rheumatism, the an- 
atomical basis of which appears to be connective-tissue hyper 
trophy, the rheumatic wheal (rheumatische Schwiele); those 
consequent on syphilis, and probably also those arising from 
lead-poisoning ; and lastly, those forms, the origin of which has 
been recently carefully studied by Mantegazza and myself, that 
commonly arise in muscles paralyzed by injury.* According as 
the influence of the nerves is, or is not, re-established, these con- 
tractures are merely transient, or become permanent. They may 
be particularly well observed in traumatic paralysis of the ex- 
tremities and in severe facial paralysis. These paralyses have this 
common and characteristic feature, that, on electrical investiga- 
tion, both the nerves and the muscles exhibit the peculiar reac- 
tion that T have termed “reaction of degeneration.” * Tt is prob« 
able that this mode of origin of muscular contractures plays a 
certain though not very important part in the spinal paralysis of 
children, since in this disease some of the paralyzed museles 
exhibit the reaction of degeneration, 

In neuropathic contractures the persistent and freqnently 
very marked rigidity and shortening of the muscles are caused by 
astimnlus affecting the motor nerves. The stimolus may affect 
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_ yarious points of these nerves, and may be conducted to them 
from different parts. 

1. Peripheric stimuli may affect the motor nerves directly, 
and thus oceasion the contracture. This is seen in neuritis, in 
neuromata, as a result of the presence of foreign bodies, in gun- 
shot injuries, and In similar traumatic lesions of the nerves. In 
such cases the contracture is strictly limited to the region of dis- 
tribution of the irritated nerve fibres, and then other peripheric 
symptoms are almost always present, such as violent neuralgia, 
formication, anesthesia, and not unfrequently paralysis. 

2. Peripherie sensory irritations may excite the motor 
nerves by reflex action, and thus induce contracture (reflex con- 
tracture); to this category belong those contractures that are so 
frequent as a consequence of painful inflammations of the joints, 
articular neuralgim, and severe fractures, 

8. Lastly, centric irritations, and especially cerebral diseases, 
are amongst the most frequent causes of neuropathic contrac- 
tures; amongst these must first be mentioned the contractures 
that are so common in hemiplegic patients, and in regard to the 
origin of which various opinionsare still held. They oceur chief- 
Jy in those forms of hemiplegia that originate in apoplexy of the 
central ganglia and of the cerebral hemispheres; they affect only 
the paralyzed half of the body, and not only those muscles 
that are completely paralyzed, but also those which are in part 
capable of again recovering their functional activity, Certain 
groups of muscles are particularly disposed to be hemiplegically 
contracted, as the flexors in the upper extremity, and with in- 
creasing intensity towards the hand; hence the characteristic 
position of the arm in so many hemiplegic patients, in which the 
arm is drawn to the side, the forearm is flexed at a right angle, 
the hand is clenched and the fingers are only with the greatest 
difficulty capable of being extended. It is ensy to show that the 
extensors are not entirely free from contracture, for if the arm 
be foreibly extended, and an attempt be then made to bend it, 
the sume resistance is offered by the triceps 2s was previously 
presented by the biceps. In the lower extremities some of the 
flexors and some of the extensors appear to undergo contracture; 
the knee is extended and stiff, the foot is ina state of plantar 
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flexion, and the toes are strongly flexed. Hemiplegic contrac- 
tures of this kind usually appear soon after the apoplectio 
attack; they are more or less strongly expressed in different 
instances, and sometimes they are completely absent; this is 
probably due to variations in the seat of the lesions, but as 
yet we cannot state with any precision what part of the brain 
must be damaged to lead to the production of contractures, 
The rigidity of the muscles usually disappears during sleep and 
gradually returns on awakening; it is almost always increased 
by voluntary movement, and may persist, even when the 

lysis has considerably diminished, and when the antagonists of 
the contracted muscles are fairly capable of performing their 
fanctions. 

The mode of origin of these hemiplegic contractures differs 
essentially from that of paralytic contractures, and the primary 
causes of the latter are rarely present in hemiplegic contractures, 
or aid in their production, Moreover, there can be no question 
of the occurrence of any myopathic alteration; the histological 
characters, the volume and the electrical excitability remain, as 
arule, long unaltered in hemiplegic patients. The symptoms are 
apparently due to abnormal excitations, which affect the motor 
paths in the central organs. Tt was formerly generally thought 
that the contractures were produced in a direct manner, by irri- 
tation of the motor nerves consequent on the occurrence of sec- 
ondary inflammatory phenomena, such as hyperamia and gcler- 
osis, in the immediate vicinity of the apoplectic clot. Hitsig, 
however, has lately endeavored to show, by a series of interesting 
observations, that hemiplegic contractures have a somewhat dif- 
ferent mode of origin ; he regards them as associated movements 
which represent only an abnormal increase of those associated 
movements that inevitably accompany all, even the simplest 
movements of the body. These associated movements are ex> 
cited and co-ordinated in definite cerebral centres, distinct from 
the centres of voluntary excitation. If a condition of irritation 
exists in these parts, the voluntary excitations passing to 
them will lead to abnormally increased and abnormally dis- 
tributed associated movements, and thns to contractures. 
The duration of these associated movements, which far sur- 
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a that produced by the stimulus of the will, is explained 
Hitzig as a faculty, gradually acquired by the morpho- 
elements in the course of the disease, of detaining ex- 

citations conducted to or arising in them, 

Whichsoever of these two opinions may be correct, we must 
in any case attribute hemiplegic contractures to abnormal cen- 
tral irritations, Contractures may therefore occur in all cerebral 
diseases, and particularly in localized affections, if they are 
capable of producing similar cerebral irritation: for example, 
encephalitis, abscesses and tumors of the brain, cerebral sclerosis, 
‘acute meningitis, acute hydrocephalus, ete, It depends on the 
seat and extent of these lesions whether the contracture is 
confined to particular muscles or groups of museles, or whether 
it is more widely distributed, or, lastly, whether it appears in a 
hemiplegic form or not. We may here also include the contrac- 
tures that frequently oceur in chorea and other neuroses, and. 
in hysteria, and also some of the congenital contractures which 
aceompany congenital diseases and malformations of the brain, 
Further remarks upon this point will be found under the head 
of cerebral diseases, 

Contractures also occur in diseases of the spinal cord, and 
these chiefly affect the lower extremities and the muscles of the 
trank, and are usually symmetrical on the two sides of the 
body. They owe their origin in part to the direct irritation of 
the motor cells and fibres of the cord, but partly, and indeed 
most frequently, to reflex irritation. Here, also, the contractures 
are not unfrequently observed as associated movements in 
muscles which are wholly or almost wholly withdrawn from 
the influence of the will, Theslightest degrees of spinal contrac- 

| tures are designated by the term ‘“‘muscular tension.’’ In this 
condition the muscles offer a certain resistance to passive move- 
ments, during which the tension is apt to be considerably in- 

creased by reflex irritation. In the higher degrees strong con- 

_‘ tractures occur, which are extremely difficult toovercome. They 
are most frequently observed in spinal meningitis, in myeclitis, 
and occasionally in tabes. Contractures of spinal origin also 

\ ocenr in hysterical patients. 

i ‘It is unnecessary here to enter more minutely into the symp- 
















manuals of general and 

ters of this work. It is only requisite to 
the principal symptom is the deformity c 
approximation of the points of attachment of 
musele, and that the tense projection and hardness” 
tracted muscle, the limitation of the movements made 
antagonists, the inability to effect passive movements in certain 
directions, enable us, as a rule, to fix the position and the extent 
of the contracture. “ gh 

No characteristic signs are obtained from the reaction of the 
contracted muscles to electricity, for this reaction depends 
upon the primary disease. (See the sections on Traumatic 
Paralyses, the Spinal Paralysis of Children, Hemiplegia, br 
tis, and Tabes.) 

The extensibility of the muscles depends, in great measure, 
on the changes which the tissne itself has undergone. Céteris 
paribus, it diminishes in proportion to the length of time that 
the contraction has lasted, to the state of development and 
degree of retraction of the connective tissue, and to the atrophy 
of the muscular fibres. It is well known that chloroform nar- 
cosis constitutes an excellent means for discovering these condi- 
tions, as well as for establishing the diagnosis of paneer 
tractures, 

The éreatment of contractures need not here te disonseaiat 
any great length, since it constitutes the chief object of ortho 
yedic surgery, which endeavors to cure these affections by per- 
manent extension (with the aid of bandages, compulsory po- 
sitions, various apparatuses and machines), by tenotomy, by 
forced extension under chloroform, and by gymnastics. We 
may. perhaps, be permitted here to make a few remarks in 
regard to the electrical treatment of contractures, which not un- 
frequently proves of considerable value. 

The cal treatment of the primary paralysis is of the 
greatest importance in paralytic contractures; in proportion as 
the resultsof this are snecesstul, the contractures will be removed. 
For further details the reader is referred to the sections treating 
of the several forms of disease. 












contractures, except in very recent cases, only 

experience rapid improvement. Yet even in obstinate 
as, for example, in torticollis of rheumatic origin, excellent, 
ts may be obtained by the energetic and protracted stabile 
of the anode of a strong galvanic current upon the muscle, 








of the cathode, The galvanic current also proves very 
tive in recent rheumatic forms, as does also the faradic when 











yield most readily upon the removal of the cause of the paral- 
at a later period the nutrition of the muscles may be 
‘ed, and the contracture may then gradually be overcome 
by faradic, or, still better, by labile galvanic irritation. 
Electricity is, however, most effective in the treatment of neu- 
pathie contractures. It is least serviceable in contractures 
arising from direct peripheric irritation ; in these cases everything 
“depends on the possibility of removing that irritation, If the 
“electric current be capable of accomplishing this, it will at the 
w time cure the contracture. Remak has obtained very 
ble results with the galvanic current in the reflex con- 
that oceur so frequently as an accompaniment or as a 
of articular inflammation (in which probably some 
mmation has extended to the muscles). The best method of 
pp it consists in the transmission of a strong stabile cur- 
“rent, which should then be occasionally interrupted, in order to 
duce museular contractions, by which means the muscles are 
t readily caused to relax (attention being at the same time 
d to the treatment of the diseased joint). Similar effects 





























partly by the faradisation of their antagonists (Duchenne). 
ntractures of central origin ave more diffioult to treat, and | 


he periphery, the former course being by far the more important ; 
eed, I have only seen permanent success result from treatment 


I disease wag benefited. It is obvious that only galvanic 
YOu. Xi—25 








386 ERB.—DISEASES OF PERIPHERAL 


treatment directed to the centres can be amplageae 
ods wre described under the several diseases. The 
have been observed to diminish and gradually quite 
a number of cases of hemiplegia which were treated by galvaniza- 
tion of the hend alone ; and similarly the eure of cases of musen- 
lar tension and contracture by galvanization of the spinal cord, 
has not unfrequently been observed in patients suffering from 
tabes and myelitis. 

Much useless trouble has been expended on the peripheric 
treatment of central contractures; the result is in general umsat- 
isfactory, and such treatment requires much patienee and per- 
severance. The best methods are the following : 

(a) Faradisation or labile galvanization of the antagonistic 
muscles, assisted by passive extension of the contracted mus- 
cles, and appropriate extension apparatuses. 

(@) Strong faradisation of the contracted muscles in order to 
effect their relaxation by over-stimulation, This may be advan- 
tageonsly combined with (a). 

(c) Strong galvanization of the muscles with a descending 
stabile current, with subsequent frequent interruptions of 
the current, thus causing muscular contractions. According to 
Remak this is the best means of securing the relaxation of the 
contracted muscle. 

My own experience has satisfied me that peripheric treatment 
is only to some extent useful when it effects improvement in the 
central disease. It is searcely necessary to add that in many 
eases electrical treatment can only be regarded as an aid to other 
methods. 
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Virch. Arch, Band 46.—Beneke, ibid. Bd. 55, 1872,—Kichhorst, ibid. Bd. 59, 
1878.—Biseosero u, Golgi, Veriind. d. Muskelgewebes nach Nervendurchschneid- 
tung Wien, med. Jahrb. 1873, p. 125. In addition sea the manuals of cleetro- 
therapeutics by Duchenna, Ziemasen, Rowenthal, M. Meyer, Althars, Onimus et 
Legros, to. ; also the literature of diseuses of the brain and spinal cord. 





























By the term paralysis (akinesis) ts understood the diminu- 
tion or abolition of the faculty of exciting the normal function 
of the xertve organs of motion, that és, of the entire motor ner- 
vous apparatus and the muscles. 
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By this definition the immobility oduct ey cee of th 


passive organs of movement, such as the ee 
ments, is excluded from the conception of paralysis. 

other hand, however, the disturbances of acoder eee 
disease, loss of excitability, or atrophy of the muscles, the so- 
called myopathic paralyses, are included in the definition. Tt is 
not easy to discover why these should be excluded from the idea 
of paralysis, since the muscles form integral parts of the active 
motor apparatus, and represent the terminal apparatus of the 
motor nerves ; since, moreover, the symptom of motor paralysis 
can only be exhibited in the muscles ; and, lastly, since paralysis 
from disease of the muscular substance cannot be practically dis- 
tinguished from that caused by disease of the motor terminal 
apparatus. Tt therefore appears justifiable to include in the 
general term paralysis those derangements of mobility which pro- 
coed from this part of the active apparatus of motion. Paraly- 
sis is obviously a mere symptom, like neuralgia, anwsthesia, and 
spasm, its characteristic being defective or abolished muscular 
contraction whilst the power of making an effort of the will 
remains, The determination of the genesis of paralysis does not 
necessarily belong to its definition, and it is not essential to its 
symptomatic conception whether the absence of the desired mus- 
cular contraction is occasioned by disturbance of the motor nerve 
apparatus (neuropathic paralysts) or by disease of the museles 
themselves (myopathic paralysis). The conception of motor pa 
ral appears fo us to be rendered clearer by this explanation. 
We shall of course be almost exclusively oceupied here with the 
consideration of neuropathic paralyses. 

But by our definition the immobility caused by deficiency of 
the central voluntary impulses (/. ¢.. by abulia) is exclnded from 
the conception of paralysis. Tdeas of movement and the will 
to carry them out and to transfer them to the motor apparatus, 
must exist for the conception of paralysis to be complete, Par- 
alysis exists when the transfer of the impulses of the will (regard- 
ing the seat of which we are ignorant) to the most central motor _ 
apparatus (motor centres in the cerebral cortex of Fritsch and 
Tlitzig?) or to the motor paths and the muscles, is hindered. On the 
other hand, the capability of producing an effort of the will in the 
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mind may be extinguished (abalia), without the occurrence of 
paralysis; thus, for example, neither those affected with melan- 
cholia attonita, sleeping persons, nor patients under chloroform, 
can be regarded as paralyzed. We tls avoid the use of a term 
that is inaccurate, both in its psychological and psychiatric sense, 

Paralysis can only appear in the form of a diminution or 
abolition of the contractions of the various muscles of the body, 
by whatever physiological means they may be called forth, 
whether by the influence of the will, by reflex, or by automatic 
excitation, The immediate result of the imperfect contraction 
is usually d¢fectine movement or immobility of certain normally 
movable parts of ihe body. It may here again be stated that 
every form of immobility is not attributable to paralysis, but 
that it may also originate in diseases of the joints, in anchylosis, 
contractures, and lack of will-power. 

In order to distinguish simple diminution from complete abo- 
lition of muscular contraction, certain terms have been selected 
which distinguish the degree of motor disturbance present in any 
ease, If the motility (voluntary movableness) be completely 
lost, so that no reaction follows a volitional impulse, paralysis 
is said to be present; if, on the contrary, only a more or less 
marked diminution of motility be present, so that weak and 
inadequate movements follow the volitional impulses, and 
fatigue sets in very promptly and readily, the term paresis is 
employed, In this case there are certain obstacles to motor ex: 
citation and conduction which cannot be entirely overcome by 
the influence of the will. Paresis may gradually pass into par- 
alysis. 

Pathogenesis and Btiology.—Vhe first question that arises is, 
What part of the motor apparatus is affected by the changes lead- 
ing to paralysis? And the reply is, simply, that paralysis may be 
induced by lesion of all parts of the active apparatus of move- 
ment, including the muscles. Everything that is capable of 
diminishing or abolishing the excitability and conduetivity of 
the motor nervous apparatus, everything which can lower or 
abolish the excitability and contractility of the muscles, may 
lead to paralysis. The changes which may produce this effect 
are not in all cases accurately known. It is true that, in a great 
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number of cases, well-marked and very important coarse ana- 
tomical lesions in ganglion cells, nerve fibres, and muscles have 
been demonstrated by pathological investigation, which suf 
ficiently explain the abolition of excitability and conductivity ; 
but there still remain a large number of cases in which no ana- 
tomical changes can be discovered, even upon the most carefal 
examination, either in the nervous system or in the 

whilst experiments with certain poisons, which even in extremely 
minute doses rapidly produce well-marked symptoms of paral- 
ysis, render it highly probable that the negative result of 
our ingniries is not to be attributed entirely to the defects 
of our optical instruments. It may therefore be admitted that 
paralysis is occasionally the result of delicate molecular changes 
in the nerves and muscles, which escape detection with the 
means at present at our command. We cannot conceive how 
well-marked disturbance of function—which is obviously present 
in every case of paralysis—may occur, without the existence of a 
corresponding alteration of the molecular conditions, by whieh 
the nutrition of the tissue elements is effected. Itis probable, 
however, that with the advance of our knowledge the number of 
the so-called functional paralyses will become more and more 
limited and confined to a relatively small proportion of eases, 

In individual cases such coarse or fine lesions may affect very 
different parts of the motor apparatus, and thus lead to different 
modes of origin of paralysis. (We have here chiefly to speak of 
paralyses of voluntary striped muscles, but the general princi- 
ples are equally applicable to automatic and reflex movements, 
the points relating to which will be included in parentheses) 
Observation and reflection teach that three great groups of 
paralyses may be distinguished, 

1. Paralysis may arise from destruction or functional tnea- 
pacity of the motor central apparatus (that is, the centres of 
automatic movements, or the ganglionic apparatus for reflex ex- 
citations). By the term motor central apparatus we mean those 
parts of the cerebrum in which volitional impulses are probably 
converted into motor excitations. It is probable that this central 
apparatus does not coincide with the centres for the will. Lesions 
of the centres for the will itself, which lead to abulia, are thus ex- 
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eluded, as well as those lesions which induce disturbances of 
consciousness and ideation, and consequently also of the will, 
Until quite recently we were almost completely ignorant of the 
seat of these proper motor centres, and even the epoch-making 
works of Fritsch and Hitzig, of Nothnagel and of Ferrier, have 
only in part dissipated the obscurity, leaving a number of ques- 
tions open, which must be left to the future to solve. In regard 
to the pathogenesis of paralyses, the admission of the existence 
of these centres is in many respects rather a postulate required 
by theory than a well-established fact. It is probable that in 
addition to the now well-known motor parts of the cerebral 
cortex, parts of the ganglia at the base of the brain, as well as 
parts of the cerebellum, may be regarded as such centres. But 
for practical purposes it is sufficient to describe paralyses aris- 
ing from diseases of these motor centres, which are already 
partty known, and are partly to be hereafter more exactly 
localized, as central paralyses in the strict sense of the word (in 
order to distinguish them from central paralyses of conduction, 
which will be immediately characterized). In such cases the 
motor paths of conduction, throughout their whole course, as 
well as the muscles, may remain completely intact. 

2. Secondly, paralyses may result from diminution or abo- 
tition of the conductivity of the motor nerves. But inasmuch 
as these nerves are very long and widely distributed, and may 
at the same time be affected in very different ways, these 
forms of paralyses are by far the most frequent; they form the 
great and important group of the so-called paralyses of condue- 
tion (conduetion-paralysis, Leitungsliihmungen). They may arise 
from lesion of the motor fibres, which proceed from the motor 
centres in the cerebrum, and, passing through the peduncles and 
the pons, reach the antero-lateral columns of the spinal cord; 
they may also originate from some lesion in the paths for the 
conduction of motor impulses in the spinal cord, paths which 
ran both in the so-called white colmmns and in the gray ‘kine- 
sodiec) substance ; and, lastly, they may be due to some lesion 
in the motor fibres which leave the spinal cord by the anterior roots 
and ran through plexuses and peripheric nerves to the muscles, 
Three kinds of paralyses of conduction are consequently distin- 
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guished, according to the particular sgaeate owsahor 
nerves that is affected, namely, peripheric, spinal, and cereiral 
paralyses of conduction. (But inasmuch as the two latter are 
often included amongst ‘‘central paralyses,” it is important 
that we should again warn against confounding them with 
‘central paralyses,”’ in the strict sense of the term. These are 
always cerebral paralyses, but it is not every cerebral paraly- 
sis which is a central paralysis, as there are also ei 
paralyses of conduction.) 

3. Thirdly, and lastly, paralysis may result from abolition 
of excitability and contractility of the muscles. This may 
arise from poisons, degeneration, and other lesions, The stimulus 
proceeding from the motor paths is no longer capable of exciting 
the muscular fibres to contraction. This is the so-called myo- 
pathic paralysis, which, whilst it is often only a subordinate 
symptom, is frequently also of essential and most significant im- 
port as regards the course and termination of certain museular 
diseases. This form will be discussed at greater length in the 
section on the diseases of the muscular system. 

All the forms of paralysis are referable to one or other of 
these three modes of origin, and, from a pathogenetic point of 
view, three groups of paralysis may be advantageously distin- 
guished; central paralyses, paralyses of conduction, and paral- 
yses of the muscles. The usual division of paralyses, whieh 
differs from the one just given, has been chosen for practical 
reasons, 

Amongst the true causes of paralysis which, from what 
has just been stated, may act on various segments of the 
active motor apparatus, wownds are at once the most common 
and the most intelligible, It is obvious that complete destruc- 
tion or section of the motor nerves must occasion paralysis; 
and that the same effect must follow crushing, mechanical eom- 
pression and similar injuries, by which the histological character 
of the nerves and muscles is evidently altered. The very severe 
effects of slight mechanical pressure are less intelligible, since it 
often leaves no perceptible traces in the nerves, no change of 
the electric excitability, and no secondary trophic disturbances ; 
yet very obstinate paralyses often follow such pressure, as is seen, 
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for example, after pressure applied to the musculo-spiral (radial, 
Henle) nerve, and it isimpossible to deny that even a slight me- 
chanical action may so change the molecular condition of the 
motor nerves as to abolish their power of conduction. The inter- 
esting experiments of Weir Mitchell’ have furnished some infor- 
mation on this point; he found that a pressure of from 18 to 20 
inches of mercury, exerted for fifteen seconds, was sufficient to 
completely interrupt the conduction of motor impulses (whether 
of the will or of electricity); after removal of the pressure, the 
conduction power soon returned, but the medullary substance of 
the nerve fibres at the part which had been subjected to pressure 
was entirely destroyed. It is clear that had the pressure 
been rather greater, or had it been allowed to act for a longer 
period, the axis-eylinder which was uninjured in this experi- 
ment, would have been seriously damaged, and would conse- 
quently have caused the paralysis to be still more persistent. 
There can be no doubt that paralyses from compression in man 
originate in this way. Experience teaches that motor nerves 
offer less resistance to such lesions than the sensory ones do; 
for, if mixed nerve trunks be exposed to an injary of this kind, 
the disturbance of motility is greater in degree and more obsti- 
nate than that of sensibiliry. It is unnecessary to mention all 
the possible forms of traumatisms that may lead to paralysis 
(over-extension, laceration, contusion, compression, gun-shot 
wounds, injuries from cuts, stabs, fractures, luxations, ete.). 
In discussing the several forms of paralysis we shall see that 
certain nerves are predisposed to particular kinds of paralysis 
from injury, and are thus comparatively frequently and typi- 
cally attacked by traumatic paralysis, These ¢raumatic paral- 
yses are necessarily of most common occurrence in the peri- 
pheral nerves (the brain and spinal cord being protected by their 
bony investments from external injuries), and constitute a very 
well-marked type of this form of paralysis, the experimental 
study of which has greatly added to our knowledge of paraly- 
sis generally. 

Next in frequency to traumatic paralyses are those caused by 
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established, Such ischemic paralyses supervene more 
and with greater difficulty when due to causes affecting 
ipheral nerves and muscles than in lesions of the central 
t n. They are often incomplete, if the blood-sup- 
not entirely cut off, and they are often first observed 
some great demand is made on the muscular powers. All 
nown causes of ischemia may be followed by such 
e paralyses. Venous stasis, especially if complete, acts 
pilar, though less intense manner ; the trophic disturbance 
c by the insuflicient renewal of the blood (and perhaps 


























¢ metamorphoses) ultimately abolishes the excitability of 
otor apparatus, and thus occasions paralysis. Tt does not 
to be certainly established whether arterial hyperamia 
lead to paralysis. The transient phenomena of para- 
ually stated to occur as one of the symptoms of conges- 





uncertain, also, how far alterations in the composition of 
(anemia, hydrvemia, chlorosis, etc.,) may lead to para- 
though it is by no means improbable, on ¢ priori grounds, 
great alterations in the quality of the blood may so modify 
utrition of the motor nerve apparatus as to occasion para- 

It is through the blood, also, that certain poisons which 
cnown to produce paralysis, act; these are probably con- 
d to the nervous system and to the muscles, and either 
luce acute trophic disturbances or chronic diseases of various 
ts of the active apparatus of movement, which render the 
e of their functions impossible. Putting aside the 

and anmsthetic agents, such as opium, morphia, chloro- 
alcohol, carbonic oxide, etc., which act chiefly on the organs 
consciousness and the will, it is chiefly the vegetable 
and similar poisons, such as woorara, ergotine, nicotine, 
e, hydrocyanic acid, camphor, etc., which rapidly occasion 
-and widely-spread phenomena of paralysis, while on the 
hand certain metallic preparations only lead to paralysis 
r the lapse of some time, and often not till their toxic in- 
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fluence has been exerted for several years. The’ 
most characteristic form of paralysis belonging to this 
that produced by lead, which is a not unfrequent ! 
saturnine poisoning, Similar paralyses are, however, seem 
though much Jess frequently and in less typical form, in chronic — 
poisoning with arsenic, mercury, and phosphorus, 
Attempts have been made to refer paralysis, occurring after 
acute diseases, to certain changes in the blood, some of which, — 
however, are, in part, hypothetical. Such attempts, however, 
are only applicable to a small proportion of those forms of 
paralysis that are now under consideration. It is, however, a 
fact that paralyses often occur coincidently with, or as a eon- 
sequence of, a considerable number of acute diseases, and, 
particularly, after those that are broadly included under the 
term of infectious diseases, as the acute exanthemata, érysipelas, 
typhoid fever, intermittent fever, cholera, dysentery, acute artien- 
lar rheumatism, and especially diphtheritis. The seat and dis- 
tribution of these paralyses may vary very greatly. They some- 
times present the form of hemiplegia, and sometimes that of para- 
plegia, or they may be limited to particular cerebral or spinal 
nerves, or even to particular muscles; they sometimes exhibit the 
characters of peripheral, sometimes those of spinal or cerebral para- 
lysis (see below) ; and it is only the diphtheritic form of paralysis 
that presents any regularity in attacking different muscular me 
gions, and in the course of the whole affection. From the ol 
tions that have hitherto been made, however, it appears that the 
paralyses occurring after acute diseases have, by no means, 
in all instances, the same pathogenesis, but that they are rather 
due to extremely different pathological conditions. It is prob- 
able that the alteration in the constitution of the blood, produced 
by the primary affection, and the conseqnent atrophie dis- 
turbances, are only very rarely, if ever, the cause of the paralysis. 
But we have sufficient grounds, from the general condition of 
the paralyzed parts, from their altered relations to electricity, 
and from the whole course of the affection, to permit us to hold 
that, in most instances, well-marked anatomical changes eon- 
stitute the causes of the paralysis. It is true that such anatom- 
ical changes have only been demonstrated in a few instances. 
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it is certain that various confirmatory facts have been 
‘thus Bahl found abundant cellular infiltration and 
yhy of the nerve sheaths in almost all the roots of the 
nerves, in a fatal case of diptheritis, and he attributed 
paralysis to these conditions. Ebstein again found in one case 
e nt weakness of the limbs, after typhoid fever, sclerosis 
he central nervous system, and Westphal repeatedly found a 
inated myelitis of the gray and white substances, as a 
of the paraplegia occurring after small-pox. [have myself 

ed obstinate paralyses, which were clearly of spinal origin, 
scarlet fever and severe puerperal disease. Very recently 
ihardt * has shown a circumscribed neuritis to be the cause of 
a paralysis of the radial nerve, arising in the course of typhoid 
fever. Further investigation will, in all probability, show that 
lesions, such as extravasation of blood, inflammation, 
tis, tumors, arising in consequence of acute disease, may 
paralyses, 

The same is true in the case of paralyses occurring in chronic 
infectious diseases, and in certain cachexia ; these paralyses, 
may be referred partly, no doubt, to the defective 
of the blood, are chiefly caused by certain anatomical 
is of the nervous system. This is particularly the 
in syphilis, which, most frequently of all these forms 
{ disease, leads to paralysis, Syphilitic periostitis and ' 
to gummata, and chronic specific inflammations, dis- 
ses of the vascular system, etc., sufficiently explain the 
equent occurrence of syphilitic paralyses, and their various 

ts. Besides these, which, for the most part, belong to the 
so-ealled tertiary period of syphilis, there are other paralyses 
‘that, according to Fournier," belong to secondary syphilis, and 
efly affect the third, sixth, and seventh pair of cerebral nerves, 
ippear in the form of hemiplegia, Scrophulosis leads to 

is most frequently by causing disease of the bones and 
um, and less frequently in consequence of swelling of the 
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to the development of tubercles in the chatter b 
and spinal cord. We are less able to explain the mode | 
which gout can canse paralysis, but it may be, or has | 
referred to apoplexy, to gouty inflammation in the 
branes and spinal cord, and to arthritic rioudl tie saree 
tightly or wrongly, must, for the present, remain an open 
question. A cause of paralysis which, notwithstanding its 
notorious frequency, has not as yet been sufficiently ex- 
plained, is catching cold; this plays a great part in the 
etiology of all forms of paralysis, and its frequency has led to 
the establishment of a special group of paralyses, termed the | 
“yheumatic paralyses,” or better, perhaps, “paralyses from 
chill,” a group which is insufficiently characterized, on the ono 
hand, by the mode of its causation—by catching cold, and on the 
other hand by our ignorance of the anatomical changes lying at 
its root. Rheumatic paralysis may arise in all parts of the nerves, 
and in all nerve regions, but, perhaps, most frequently attacks 
the peripheric nerves, some of them, indeed, as the facial nerve, 
with a marked preference ; and it is highly probable that the im- 
mediate occasion of the paralysis in such cases is a slight exuda- 
tion or tumefaction in the neurilemma, or its slight inflammation, 
by which the nerve fibres are compressed. In accordance with the 
anatomical seat of these changes, and the accidental position of 
the nerves in more or less unyielding tissues, various severe and 
obstinate paralyses may arise. Central diseases, leading to 
paralysis, may also be induced by catching cold, as in the 
myelitis and meningitis spinalis, tabes, ete, These are, however, 
seldom included amongst rheumatic paralyses. 

Those paralyses that arise from exhaustion of the nervous 
system, consequent upon inordinate exertion, have not as yet 
received any explanation, In this way immoderate museular 
exertion, as, for example, severe forced marches, especially when 
performed under the influence of lively emotion (as during a 
battle), immoderate or unnatural satisfaction of the sexual 
appetite, continuous night watching with excessive mental exer 
tion, and similar conditions, may induce paralysis, But this 
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occurs indirectly by a more or less profound trophic disturb- 
ance of the nervous system (degeneration, atrophy, chronic 
inflammation, ete.) affecting the motor nerves, and gradually 
destroying their excitability and conductivity. Whatalteration 
lies at the root of the paralyses so frequently present in hysteria 
we do not know, and can only say that in the majority of cases 
hysterical paralyses are due to changes in the central nervous 
system, whilst it is still uncertain whether paralysis from peri- 
pheric changes occur in this disease. Moreover, the paralyses 
which sometimes appear in severe spasmodic diseases, epilepsy, 
eclampsia, chorea, depend for the most part on changes of the 
central organs, of the nature of which we are almost entirely 
ignorant. 

We have, lastly, to mention a group of paralyses of very ob- 
scure etiology termed reflex paralyses, that is to say, para- 
lyses which arise by reflex action, in consequence of some 
primary disease, injury, or irritation of the nerves at the peri- 
phery. Such paralyses—almost always occurring in the form of 
paraplegia, and more rarely limited to one extremity or one 
nerve trank—have not unfrequently been observed after dysen- 
tery and other forms of intestinal disease, after vesical, renal, and. 
uterine diseases, in consequence of gunshot wounds of the joints, 
and of injuries to the nerves, etc. These paralyses develop 
for the most part very gradually, and often only in the later 
stages, and after the long persistence of the primary disease ; 
they occasionally disappear promptly after the removal of the 
cause, thongh usually they have attained such a degree of 
independence as to remain for a variable period thereafter. 
Attempts have been made to explain the origin of these para- 
dyses on known physiological and pathological principles, 
but no generally accepted explanation has yet been advanced, 
nor will in all probability any be discovered, since there appear 
to be several modes of origin of reflex paralyses. Brown-Séquard 
believed he had discovered the nature of reflex paralysis in a 
reflex contraction of the vessels, caused by peripheric irritation, 
which produced ischemia of the spinal cord, but this opinion 
has met with but little support. Jaccoud maintains that the 
paralysis is due to peripheric sensory irritation causing reflex 
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exhaustion of the motor apparatus of the spi f 
experiments of Lewisson, who produced paraplegia its 
violent contusion of the kidneys, urinary bl: f s, 2 
certain parts of the intestines, which soon disappear 
cessation of the stimulus, seemed to show that such 
functional paralyses may result from powerful periph: 
stimali, though we are still ignorant of the precise mechanisn 
of their occurrence. It is, however, probable that the 
belonging to this category form only a small proportion 
whole. Those cases are more intelligible in which ti 
creeping along the nerves from the periphery—neuritis 
cendens—can be clinically or anatomically demonstrated, an | 
which ultimately reaches the spinal cord, and there produces 
myelitis, the result of which is paraplegia, 4 
Leyden, in particular, advances the opinion that this process 
plays the chief part in, and furnishes the origin of, those para- 
plegi which proceed from disease of the intestine, from dis- 
turbances in the urinary and sexual organs, and from peri- 
pherie injury of the nerves. Numerous and important facts, 
however, afford evidence that, quite independently of an 
ascending inflammation, or of a peripheric centre of irritation 
or of inflammation, circulatory and inflammatory trophic dis- 
turbances in the central segments of the nervous system 
may be prodneed by reflex action. Thus Tiesler found that 
after contusion of the sciatic nerve in a rabbit, a cireum- 
scribed myelitis appeared at its roots, whilst the intervening 
portion of nerve appeared to be entirely free from change. So 
also Feinberg, in a series of experiments on rabbits, saw inflam- 
matory softening of the spinal cord arise at various periods after 
violent peripheric inflammation of the nerves (cauterization of 
the atic, refrigeration with ether spray) which caused death, 
preceded by symptoms of paraplegia, incontinence of urine, etc, 
Tn all cases the central portion of the sciatic remained free from 
any inflammatory alteration. Now, although all these experi- 
ments are neither sufficiently numerous nor sufficiently varied, 
they still furnish some evidence that inflammatory disturbances 
of the central nervous system may occur in a reflex manner— 
a view that is strongly supported by Benedict, 
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According to the above facts and opinions, we may state our 
present knowledge on the subject of reflex paralyses to be, that 
only a small proportion of them can be regarded as reflex fune- 
tional disturbances of the motor apparatus in the sense of Lewis- 
son’s experiments, and that the majority depend on well-marked 
changes (disturbances of the circulation, and, above all, inflamma- 
tion) of the central nerve apparatus. These alterations may be 
in direct and continuous connection with the peripheral lesion, 
owing to the presence of an ascending neuritis, or they may 
occur by reflex transference, Future and more exact observa- 
tions must limit the regions in which these different forms of 
reflex paralysis occur, It need only be mentioned here that 
occasionally so-called reflex paralyses may proceed from throm- 
Doses of the pelvic organs conducted to the vertebral canal. 

This short summary of the most frequent causes of paralysis 
must suffice to demonstrate in some measure the great variety 
‘and frequency of these forms of disease. 


Pathology of Paralysis. 


Symptoms.—The first and most remarkable symptom in the 
paralyzed parts is obviously the more or less complete adoli- 
tion of motility, that is to say, loss of voluntary movement ; the 
patients are incapable of voluntarily producing contractions in 
various muscles, of executing certain movements, and of assum- 
‘ing or maintaining certain positions. The paralyzed limbs hang 
motionless, they appear to the patient to be much heavier than 
before, and are either wholly (paralysis) or partially (paresis) 
incapable of being applied to their ordinary use. The general 
aspect of the disease is materially modified by the great varia- 
tions that occur in the extent of the paralysis; thus a single 
muscle or group of muscles may be affected, or all the muscles 
supplied by a particular nerve or plexus of nerves may be ren- 
dered motionless ; in other instances, all the muscles of one ex- 
tremity may be paralyzed, Or, again, the paralysis may extend 
over one-half of the body, the arm, leg, and face of the same side 
being affected ; this occurs chiefly in local lesions of the brain and 
‘on the side opposite to that of the cerebral disease, and is usually 
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tremities and spreads to the trunk and upper 
is the commonest form of spinal paralysis, and is 
plegia. In rare instances, a high degree of paresis, | 
paralysis, affects almost all the muscles of the body. 

‘The variety of the forms resulting from the differenc Y 
occur in the locality and extent of the eee 
the diversity of the concomitant and secondary 

If any trace of motility still remain, that is to say, | Hine 
only be present, the movements that ean still be performed are 
not unfrequently accompanied by a remarkable trembling and 
uncertainty, and certain forms of ataxic motor disturbance may 
be readily referred to feebleness or entire loss of certain move- 
ments. 

if complete paralysis be present, the condition of the parae 
lyzed muscles varies in different instances ; sometimes they are 
completely flaccid and relaxed, without the faintest trace of 
tone or contractility, and do not offer the slightest resistance to 
passive movements ; in other eases, they are more or less tense 
and contracted (as, for example, in hemiplegie contractures, 
myelitic muscular spasm, efc.); in some instances, one con- 
dition succeeds the other, the primarily relaxed muscles gradu- 
ally becoming tense and contracted. .As we have already stated, 
in speaking of contractures (see page 879), these phenomena 
may be variously produced: sometimes they result from irri- 
tation which may develop more or less quickly in the neigh: 
borhood of the lesion causing the paralysis; sometimes they 
are due to simple trophic shortening of the muscles, the points 
of insertion of which are abnormally approximated ; and some 
times they result from well-marked anatomical changes in the 
muacles, consisting chiefly of atrophy of the fibres and interatie 
tial hypertrophy of the connective tissue, 

The relations and behavior of reflex movements are of special 
interest. They vary considerably in different instances, as may 
be easily conceived, if we bear in mind how variously situated 
may be the different causes of the paralysis ; the same is trae in 
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regard to associated and automatie movements. Complete 
absence of all reflex and automatic movements occurs only 
when there is interruption of the conduction in the peripheric 
motor nerves (or when the muscles are destroyed), It is very 
different, however, in most spinal and cerebral paralyses ; in 
these affections reflex actions are preserved so long as the con- 
ductivity of the sensory fibres and their central connection with 
motor fibres capable of conduction are maintained, that is, when 
the cause of paralysis is situated on the central side of the reflex 
area, and these latter remain intact. In paralyses of the con- 
ducting fibres traversing the dorsal portion of the spinal cord, 
Tefiex actions liberated from the lower segments of the spinal 
cord may thus be preserved, and in cerebral paralyses reflex 
actions effected through the spinal cord and the medulla oblon- 
gata are undisturbed, but only so long as the reflex mechanism 
is not destroyed or rendered incapable of conduction by degen- 
erative or other changes. In such cases, indeed, a considerable 
increase in the activity of the reflex actions may not unfre- 
quently be observed consequent upon the removal of the in- 
hibitory influence of the brain upon the reflex actions; and 
partly owing also to the establishment of conditions of irri- 
tation in the neighborhood of the lesion causing the paralysis, 
All these varieties may possess great diagnostic value. 

The associated movements may also be p ed in the 
paralyzed parts in many cases where the paralysis is of centric 
origin, namely, in those where the cause of the paralysis is 
situated centrally to the centre of certain motor mechanisms, 
which, even under physiological conditions, are frequently 
accompanied by associated movements, Thusin cerebral paraly- 
ses, we not unfrequently see the paralyzed arm elevated when 
the patient yawns, coughs, or sneezes; and indeed the action is 
usually much greater than in health. If the view of Hitzig* 
be correct, such associated movements muy also occur in para- 
lyzed parts, when the impulses of the will traverse paths whieh 
lie below the cause of paralysis, and in which the physiological 
association and co-ordination of many muscular movements take 
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place, provided these paths themselves are at: 


an abnormal condition of excitability. The possibility 
occurrence of associated movements ceases the 
cause of the paralysis attacks those parts of the 


where there are no longer communications with other motor 
nerves. oo 

The same views must be held in regard to avtomatic more- 
ments, amongst which the movements of respiration are of the 
most importance in practice. The respiratory movements are 
rarely affected in peripheral paralyses, because the muscles 
subservient to this function are supplied by nerves haying a 
widely different origin; here, at most, paralysis of the phrenics 
may be of considerable importance; of course, the movements of 
all those respiratory muscles which are included in the territory 
of a peripheral paralysis, are prevented ; this, however, has but 
rarely a marked influence upon the movements of respiration as 
awhole. Where the cause of paralysis is spinal, disturbance of 
the respiratory movements occurs much more easily, especially 
if the lesion involves the lateral columns of the spinal cord in the 
dorsal and cervical regions, in which, as is well-known, the 
greater number of the respiratory nerves run. If the cause of 
paralysis affect the respiratory centre in the medulla oblongata, 
asphyxia is soon produced. Lastly, in paralyses of purely 
cerebral origin, respiration continues quite undisturbed, even 
with those muscles which are wholly withdrawn from the influ- 
ence of the will, This depends immediately, and entirely, upon 
the normal function of the medulla oblongata, 

Amongst the remaining automatic movements those of the 
iris must not be omitted, since they are disturbed in many 
forms of paralysis; thus in spinal paralyses affecting the 
upper segment of the cervical portion of the spinal cord, paraly- 
sis of the fibres of the iris, proceeding from the cilio-spinal 
centre, may occur, and thus lead to myosis; whilst, when 
cerebral paralyses extend to the region of origin of the third 
pair of nerves, mydriasis is one of the commonest symptoms. 
There is nothing, possessing any practical importance, to add 
in relation to the condition of the movements of the heart, the 
motility of the pharynx, wsophagus, ete. 
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On the other hand, the discharge of urine, and the evacua- 
tion of the bowels, deserve a short mention. These complicated 
processes, in producing which, reflex and voluntary movements 
co-operate, and the details of whose mechanism need not here 
detain us, may be remarkably impaired in various forms of 
paralysis. Retention, or incontinence of urine, confinement of 
the bowels, or their involuntary evacuation, may occur, and the 
presence of these symptoms may afford important aid in deter- 
mining the seat of the disease to which the paralysis isdue. For 
further details, we must refer the reader to diseases of the spinal 
cord, where, on account of the frequency of their occurrence, 
these conditions are most appropriately considered. 

The condition of the antagonists of the paralyzed muscles 
fills a by no means unimportant position in the general picture of 
paralysis. Since they frequently pass into a condition of contrac- 
ture, and their points of attachment are approximated in conse- 
quence of their elastic tension and the influence of the will, they 
occasion changes in the posture and position of the several parts 
of the body, in the expression of the face, etc., which are fre- 
quently very characteristic, These phenomena will, however, be 
better discussed when the several forms of paralysis are under 
consideration. 

Disturbances in the sensory nerces occur in the most varied 
ways; this depends upon the accidental association of sensory 
and motor fibres in the same trunk, and upon the seat and 
extent of the cause of the paralysis. If the disease affects a 
peripheric mixed nerve trunk, the sensory paralysis or anesthe- 
sia is, as a rule, equal in extent to the motor paralysis. There is 
® practical and important limitation to this rule in the fact that 
the motor nerves are usually more affected than the sensory ones, 
and that the re-establishment of sensation after its loss usually 
occurs much earlier than the recovery of motility, supposing 
the cause of paralysis to have been the same in both instances. 
Tt may indeed be not unfrequently observed in peripherie tran- 
matic paralysis that, in spite of recovery of sensation, the motor 
paralysis remains irreparable. There is, of course, no sensory 
disturbance in peripheral paralysis affecting pure motor nerves. 

Anaesthesia is frequently present in spinal paralysis, and de- 
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pends upon the greater or less participation in th 
sensory parts of the spinal cord. There | 


groups of spinal paralyses, as, for example, the 








of sensibility. he spinal origin of such afl 
quently be deduced from the intensity and extent, from the ‘na- 
ture and kind of the sensory disturbance present; but for: ; 
details we must refer to the volume on diseases of the spinal 
cord. There is no strict rule in regard to the oceurrence of an 
sthesia in cerebral paralysis, because the sensory paths are 
more widely separated from onc another in the brain than in 
the spinal cord ; it therefore depends entirely upon the seat and 
extent of the canse of paralysis whether the sensory nerves are 
coincidently affected or not; both cases occur, but it may be 
observed here also that sensory disturbances usually disappear 
much more rapidly than motor ones. ¥ 

Tt is clear that symptoms of sensory irritation occasionally 
occur, according to the seat and the nature of the cause of the 
paralysis, and we desire to recall to memory the violent new 
ralgic pains which occur in gunshot wounds of peripheral nerves, 
and the excentrie pains which accompany many spinal and cer 
bral paralyses, sometimes with and sometimes without anesthe 
sia. Hypermesthetic conditions are sometimes also present. All 
these variations may easily be explained by the irritation which is 
so often set up in the neighborhood of morbid processes cansing 
paralysis, such as tumors, extravasations of blood, wounds, ete, 
and which partly produce pains and paresthesia in paralyzed 
sensory nerves in accordance with the law of excentrie projection, 
and partly extend to and implicate adjoining intact sensory 
nerves. In the same way the paresthesia which are 50 common 
in paralysis (formication, numbness, creeping, burning, and al- 
lied sensations) make their appearance, 

But few general stntementa having any priotion) valte sais 
been made in regard to the relations of museular sensibility and 
the sense of muscular effort. There can be no doubt that dis 
turbances ocenr in these sensations, and we shall give the points 
of most importance when discussing the several forms of paraly- 
sis. In true paralysis it is almost impossible to subject the so- 











PARALYSIS IN GENERAL.—PATHOLOGY. 407 


ealled sense of muscular effort to any test, becanse the patient 
is unable to raise any weight, or to execute any voluntary moye- 
ment. 

The iatellectual faculties are never impaired in peripheral 
‘paralyses, and it is only rarely that they undergo any consider- 
able impairment in paralyses of spinal origin; as a rule, they 
remain quite normal, providing no cerebral disease co-exists, or 
they only suffer secondarily at a late period; if they then be- 
come affected it is probably due to the affection of the vaso-motor 
Nerves, which, arising from the cervical portion of the spinal 
cord. or from the medulla oblongata, supply various vascular 
provinces of the brain. Disturbances of the intellectual faculties 
are, on the other hand, well-marked in those paralyses that re- 
‘sult from cerebral lesion, though of course they will vary in de- 
gree and extent with the cause ; in such cases either impairment 
of memory and intelligence, loss of speech or diffienlty of artic- 
ulation, greater emotional excitability, strong inclination to laugh 
or cry without sufficient motive, great irritability and sensitive: 
‘ness, or apathy, increasing to complete dementia, may be ob- 
served, Disturbances of the consciousness manifested by sopor, 
coma, delirium, ete., are sometimes seen at the commencement 
of acute cerebral paralyses, though they generally soon disap- 
pear again. The causal relation between these psychical dis- 
turbances and the real causes of paralysis is not always very 
clear; there is probably to some extent a direct extension of the 
disease to those segments of the brain which are subservient to 
psychical activity, and to some extent also a participation of 
these parts in the secondary diseases, inflammation, softening, 
sclerosis, which proceed from the primary focus of disease ; 
partly, too, a direct mechanical influence, occasioned by diminu- 
tion in the capacity of the cranium; and lastly, there are distarb- 
ances of the circulation in certain segments of the brain, either 
from direct occlusion of arteries or veins, or from irritation 
or paralysis of vaso-motor nerves. For more exact information 
on all this, the reader must refer to the pathology of the brain. 

The vaso-motor and trophic disturbances that occur so fre- 
quently in paralyses are of great importance, They also present 
great varieties, being sometimes very well marked and sometimes 
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completely absent. We must refer for many points that: ; 
to this subject to the account already given of trophie alse 
ances in neuralgia (see page 52 e¢ seg.), and in 
page 218), and shall here only state briefly the most frequent 
disturbances of this kind that are met with, and endeayor to 
trace them to well-known physiological facts, =o es 

Physiology teaches us that in peripheral paralyses—that is 
to say, after section or compression of peripheral motor, and 
especially of mixed nerves—vaso motor and trophic disturbances 
are never absent. These manifest themselves in the form of 
hyperemia, dilatation of the blood-vessels, and a local increase of 
temperature in the paralyzed part; which are all consequences: 
of the coincident paralyses of the yaso-motor nerves. The rise 
of temperature passes generally, after a variable length of time, 
into a state of diminished temperature in consequence of the 
persistent atony of the vessels, which gradually leads to passive 
hyperemia, with bluish red discoloration of the skin. In many 
cases, moreover, the paralysis interferes with the supply as well as 
with the return of the blood, since the accelerating influence of 
muscular contraction on the moyement of the blood is abolished; 
hence follows the decrease of temperature observable some time 
after the occurrence of the paralysis, and the abnormal coldness 
with passive hyperemia of the paralyzed parts and cyanosis 
Associated with this, especially during the first few days, there 
is not unfrequently a widely-spread though slight @dema, and 
frequently also increased secretion of disagreeably-smelling per- 
spiration. All these phenomena have been repeatedly observed 
in traumatic paralyses in man, 

Whilst these are clearly vaso-motor disturbances, other re- 
markable changes are observed, which cannot be regarded ag 
being simply due to paralysis of vaso-motor nerves, but belong 
rather to the category of trophic disturbances, and may be 
partly considered to be of an inflammatory nature. Amongst 
the most striking phenomena of this kind are those presented by 
the skin, which falls into a condition of diminished and imper- 
feet nutrition, becoming flaccid and atrophic, and losing its vas- 
cular fulness; it often becomes as thin as paper, and, especially 
on the fingers and toes, smooth and bright (glossy fingers) ; not 
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unfrequently vesicles appear, filled with a serous discolored 
fluid, which burst and leave behind them unhealthy, slowly- 
healing ulcers. The skin becomes less able to resist external 
injury, so that slight exposure to severe cold, the application of 
a mustard poultice, a wound, ete., oceasion protracted ulcera- 
tions and nodular swellings. Bed-sores readily form and rap- 
idly attain considerable dimensions, The characters presented 
by the epidermoidal structures of the skin are often very char- 
acteristic. The epidermis becomes hypertrophied, and separates 
in large scales, or it becomes thin, smooth, and glossy. Accord- 
ing to Mitchell and Schiefferdecker, the nails undergo great 
alterations, becoming strongly curved and thickened, with deep 
Jongitudinal, or, more rarely, with transverse furrows, dark col- 
ored, and often partly detached from their matrix. The Aaira, also, 
aecording to Mitchell, disappear from the skin of the paralyzed 
extremities ; whilst, on the other hand, Schiefferdecker constantly 
observed a greatly increased growth of hair. Amongst the more 
deeply-seated tissues, the changes occurring in the muscles 
deserve special attention ; they in all instances undergo a high 
degree of atrophy, the histological characters of which will be 
presently mentioned; they may, indeed, almost entirely disap- 
pear, though they are still capable of almost complete resto- 
ration. In many instances the loss of muscular substance is 
apparently again made up by subsequent formation of adipose 
tissue. The bones do not escape the general failure of nutrition ; 
they become atrophied and diminished in weight (Reid, Man- 
tegazza, Fischer); and, as a rule, when the paralysis occurs in 
youth, they cease to grow, In strong contrast with this is the 
hypertrophy and great increase in density or firmness of the 
connective tissue, which, on closer examination, shows itself a8 
cirrhosis of the muscles and great increase of the interstitial 
tissue. The lymphatic glands enlarge and hypertrophy (Man- 
tegnzza), and according to Mitchell and Charcot, the joints 
become stiff, swollen, and painful. 

The frequent gunshot wounds of the nerves received in the 
great wars during the last ten years show that in man also tran 
matic and similar paralyses constantly produce similar trophic 
disturbances in the tissues. 
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Phenomena of this kind are much 1 

in the paralyses that proceed from the spinal 
these cases vaso-motor disturbances are the mos6 
which is snfficiently accounted for by the course 
motor nerves in the cord. When completely divid 
compression, laceration, or apoplexy of the cord, 
of vascular paralysis are usually visible in the p 
the paralyzed limbs possess a higher 


fall in temperature is accompanied by coldness and ey 
the affected part. This may, however, ulso be produce 
result of ischwmia consequent on irritation of vaso-motor f 
Well-marked trophic disturbances of the skin, bones, and u 
are much less frequently observed in spinal paralyses, | 

even here they areof occasional oceurrence ; thus there is a) 
of spinal paralyses (to which the spinal paralysis of childr 
the allied forms of disease in adults belong), in which 
and well-marked atrophy of the muscles, arrest of the | 
of bone, and malformation of the joints, take place with 
constancy. Moreover, severe bed-sores, with their distr 
consequences, are amongst the most common symptoms of 
spinal paralyses which are produced by disease of the 
part of the transverse section of the cord, and are ac 
by well-marked anmsthesia and vaso-motor distu 

















garded as dependent on spinal disease (Charcot). An iner 
growth of hair has occasionally been observed (Jelly). Most 
these disturbances, however, disappear when the primary dises 
is cured. 
‘The occurrence of vaso-motor and trophic disturbances is 

more rare in paralyses of cerebral origin? Atrophy of the: 
alyzed muscles is scarcely ever observed; and even whe a 
paralysis lasts for many years, they may remain quite un 

changed in their size and anatomical characters. It is only in a 
few isolated forms of cerebral paralysis (as, for example, those 
having their origin in the pons, and similarly localized lesions) 
that distinct atrophy of the muscles has been noticed. 





PARALYSIS TN GENERAL.—PATHOLOGY. 41 


‘a rule, the growth of the bones is not in any way interfered with, 
and in those cerebral paralyses which occur in early childhood, 
the growth of the hemiplegic limbs is quite proportional to that 
of the opposite side. On the other hand, remarkable vaso-motor 
disturbances and considerable differences of temperature are not 
unfrequently observed in the paralyzed (usually hemiplegic) 
parts. In the early stages there is increased supply of blood and 
rise of temperature, which is easily accounted for by the fact 
that most of the vaso-motor nerves run in the pedunculus cerebri, 
which is also affected in many cases of paralysis (as in apoplexy), 
so that vaso-motor paralysis results. In the later stages atony 
of the vessels sets In, the cireulation is retarded and still more 
opposed by the absence of active muscular contractions snd the 
usual presence of contractures, so that passive hypermmia, cya- 
nosis, and a corresponding reduction of temperature are pro- 
duced. With these vaso-motor disturbances, anomalies of the 

. Secretion of sweat, diminution of the supply of blood to the 
skin, doughy condition and attenuation of the skin, well-marked 
degeneration of the epidermis, are usually observed in cases of 
hemiplegia. Mitchell’ reports that In recent hemiplegia the 
growth of the nails is at first completely arrested, then proceeds 
more slowly than on the sound side, and is again more rapid 
on the recovery of motility. The occurrence of acute and 
severe bed-sores has been occasionally observed in hemiplegia 
(Charcot). 

Tho enumeration of the principal trophic disturbances oceur- 
ring in paralyzed parts may be completed by a detailed though 
short description of the histological changes undergone by par- 
alyzed nerves and muscles up to their complete recovery or com- 
plete irrecoverability. These conditions have, as we shall pres- 
ently see, been made the object of much investigation in certai 
forms of paralysis, and this has furnished no slight aid for their 
clinical appreciation. The histological condition of the paralyzed 
nerves and muscles varies extremely in the different kinds of 
paralyses ; ina large series of cases, especially in most of those 
of cerebral origin (with the exception of paralyses having their 
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origin in the pons), as well as in many spinal 
algo in all hysterical and in some forms of per 
no histological change can be for a long time dis 
paralyzed nerves and museles differ inno way from the h 
ones, It is only after the paralysis has existed for many y 

that we find here and there slight atrophy, the t 0 
inactivity, or there may be, especially where there is 
contracture, moderate hypertrophy of the nearilem 
with atrophy, brownish-red discoloration, and great 
the muscles (Cornil). a 

In another series of cases, atrophy and nttenna ona 
nerve fibres, and especially of the mascles, may be observed, the 
latter becoming more slender and their primitive fascieuli small 
er; the interstitial connective tissue also becomes somewhat 
hypertrophic, and not unfrequently the seat of a deposit of fat, 
which may to some extent mask the degree of the atrophy. 
This condition occurs especially in many forms of spinal par 
alysis, i 

Lastly, in a third series of cases remarkable histological 
changes occur in the nerves and muscles, and pursue parallel 
courses, These changes are typically presented in 
paralyses, and have there been most exactly studied by the 
of experiments; they occur in man in all traumatic andisiilaen 
paralyses of peripheral nerves, in certain rheumatic paralyses or 
paralyses from chill, especially of the facial nerve, and also imal 
probability in certain spinal paralyses, especially in the already 
frequently mentioned spinal paralysis of children and the allied 
forms of disease. 

The changes in the nerves and muscles must be separately 
considered. 

‘The changes in the nerves have been long known, snide 
been most carefully investigated since the publication of Waller's: 
suggestive works on physiology and anatomy. The following — 
description is taken from the numerous memoirs of Waller, 
Schiff, Bruch, Lent, Hjelt, Philippeaux and Vulpian, Neumann, 
Erb, Hertz, Benecke, and many others who have occupied | ‘them 
selves with the processes of degeneration and regeneration ee 
sequent on traumatic lesions of the nerves. 
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Even during the first few days after any considerable injury 
he nerves, such as section, compression, laceration, ligature, 
, coagulation of the medullary sheath takes place, and it 
ally breaks up into longer and shorter cylindrical masses. 
e masses become progressively smaller, more rounded, and 
lly converted into drops of various sizes, amongst which, 
it the end of the first week, a progressively increasing number of 
fine fat-granules may be observed. About this period the size of 
he degenerating fibres has undergone considerable increase, so 
that they appear broader than usual; the medullary masses and 
‘the drops of fat gradually unite and form larger and smaller 
irregular heaps, the smaller fat drops gradually preponderating 
and giving rise to the appearance of numerous fat-granules dis- 
tributed through the nerves; after the third or fourth week there 
isa very considerable diminution of the medullary and fatty 
“masses, which vanish in great part by absorption, but partly also 
by becoming converted into a homogeneous uniform mass. which 
fills the still remaining sheath of Schwann, and is traversed by the 
‘axis cylinder (Nenmann). The degenerating fibres become grad- 
nally more slender, and ultimately there only remains a delicate 
f band with irregularly undulating contours, still containing 
certain points medullary and fat drops, and usnally exhibit- 
ing a considerable increase in the number of nuclei. According 
‘to my own observations, this band is composed of the sheath of 
8 in and the persistent axis cylinder, whilst Neumann con- 
siders it to be composed of the primitive sheath, filled with a 
omogencons mass resulting from the conversion of the axis 
linder and of the broken-down medulla. Opinions are still 
“divided in regard to the persistence of the axis cylinder, some 
“admitting and some denying it; probably the case stands thus: 
in slight traumatic cases, such as simple compression, contusion, 
., in which the fibres haye not undergone complete division, 
1 axis cylinder remains until the power of conduction is re- 
lished between the peripheral and the central portions of the 
nerve, by which itis then preserved from further disintegration. 
[ at least have convinced myself that after simple contusion of 
nerves in rabbits, as well as in paralysis of the facial nerve 
compression in man, the axis cylinder is preserved for 
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weeks in the peripheral segment of the nerv: 
prompt and early restoration of the motility) 
experiments scarcely admits of any other ex 


where the nerves have been completely divi 
after excision of large portions, it is easy to’ 
axis cylinder is completely destroyed in the later s 
process of degeneration; even here, however, it still 
great power of resistence, may be demonstrated for a 
period, and is, according to Neumann, preserved in 
form, which is a point of great importance in the 2 
of the nerve fibres, 

Coincidently with these processes of degeneration 
nerve fibres, which spread with tolerable rapidity from th 
tre towards the periphery, considerable changes also oce 
the neurilemma, Independently of the traumatic inflam: 
(indicated by swelling, abundant emigration of blood 
and hypertrophy, followed by cicatricial contraction of 
nective tissue), which is always developed at the seat of the be 
jury, there may be seen—associated with the progressive d 
eration of the nerve fibres, and extending even to their 
branches—a remarkable increase and multiplication of the nu 
of the sheath of Schwann (Hertz), in the neurilemma itself, and 
an extraordinary accumulation of cellular elements, which, | 
we fully believe, may be for the most part regarded as 
grated white blood corpuscles. In the course of three or 
weeks the greater number of these assume the character of 
form cells, coincidently with which there is a progressive h 
trophy of the neurilemma ; the external nerve sheath is great 
thickened, strong trabeeulép of connective tissue divide the 
eral fasciculi of nerves from one another, and the hype 
connective tissue may even be seen to separate the individual 
fibres. As this process continues, the hypertrophied connective 
tissue becomes denser, firmer, and fibrous ; true cirrhosis of 
nerves is established, which is very clearly apparent when trans- 

ions are made. This hyperplastic condition of the mea-— 


in the nerve fibres, and it is probable that this latter is consider 
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ably prolonged and interfered with by this hypertrophy and 
retraction of the connective tissue, 

_ The process of regeneration of the nerves, which sooner or 
later appears after traumatic and other lesions, is still imperfect- 
ly known, notwithstanding the numerous researches that have 
been made, and there is still a want of agreement amongst ob- 
servers. It is, however, certain that in many cases regeneration 
oceurs with great rapidity, in others much more slowly, bub 
there in no uniformity of opinion in regard to the histological 
processes. The simplest case is that in which paralysis is caused 
by simple compression or contusion, but in which there has been 
no complete division of the nerve. We here see, as soon as the 
progressive absorption of the medallary and fatty masses permits 
snfliciently precise observations to be made, that pale bands in 
the old sheaths of Schwann extend from the healthy central ends 
of the nerve fibres into the degenerated peripheral portion; 
that these pule bands become gradually surrounded, from the 
central end outward, with avery narrow medullary sheath, which 
grows towards the periphery and becomes progressively broader, 
Hence, ata certain stage of the regenerative process, innumera- 
ble regenerated fibres may be met with above and a little below 
the point of injury, which are especially characterized by their 
slenderness, and the delicacy or narrowness of their double con- 
tour, and which are directly continaous below with the above- 
mentioned slender pale bands lying within the sheaths of 
Schwann. At this period the motility may already be partially 
restored. It is still doubtful in what way the restitution of the 
medullary sheaths aud cylinder axes occurs at the point of 
lesion. Hertz is of opinion that the growing nuclei of the 
nerve sheaths in immediate proximity with one another, fill the 
hiatuses and re-establish the interrupted connection. 

Very different is the process that takes place after complete 
division of the nerves, such as occurs in gunshot wounds, lacera- 
tions, etc., in human pathology, in which the two ends of the 
herve are separated from one another by 2 longer or shorter in- 
terval, which muet of course be in the first instance filled with 
granulation tissue. This gap has to be bridged over by nerve 
fibres of new formation, and (he first thing in the process of re- 
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generation is to establish connection between 
ipheral ends of the nerve fibres across this int 
Great differences of opinion exist as to the mode in 
effected. All observers agree, however, that the 
commences in the central segment, and that the 
nerve fibres grow into the intermediate tissne ; and { 
anew formation of nerve fibres destined to join these 
the peripheral segment, independently of the regenerat 
place in the central segment. But whilst some, as 
Hjelt, Oehl, and others, consider that the new nerve fibre 
from Jongitndinally arranged nucleated corpuscles 
cells of the sheath of Schwann, or emigrated colorless - 
cles), both within the primitive sheaths and external to them; 
others, as Neumann, Eichhorst and Remak, consider them to 
arise from the fusion and regeneration of the homogeneous: 
composed of altered medullary substance and cylinder axes con. 
tained in the sheath of Schwann, and exclude all idea of cells: 
participating in the formation of new nerve fibres. A similar 
difference of opinion exists in regard to the mode of establish 
ment of the connection between the central and peripheral fibres 
in the intermediate tissuc between the two ends, Nenmann be 
lieving that the central nerve fibres (of which, according to him, 
awhole bundle is formed in each of the old fibres) grow diree 
through the intermediate substance, and then join in some way 
with the peripheral fibres; whilst Hertz has satisfied himself that 
the serially arranged cells lying in the granulation tissue of the 
intermediate substance coalesce with one another longi 
and become converted into nerve fibres, which jain on the o 
hand with the central, and on the other hand with the periph 
fibres, 

However this may be, it is certain, and of the greatest im: 
tance for the pathology of these affections, that ate 
the nerve fibres does actually take place, that 2 reunion of 
ed fibres is effected by nervous tissue, and that thus the means 
for recovering from paralysis is afforded, Where the conditions — 
for this regeneration are favorable, as in cases of incomplete divi- 
sion of the nerves, recovery takes place rapidly and completely: 
if, on the contrary, they are less favorable, it takes place more 
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slowly. The greater the distance between the divided nerve 
ends, the more they are turned from their normal direction, the 
broader and thicker the intermediate tissue between them, the 
smaller are the chances of a reunion and of a physiologically 
effective regeneration of the fibres. It is easy, therefore, to see 
that numerous cases occur in which the presence of such unfa- 
vorable external conditions render a reunion and regeneration 
simply impossible, and in which, consequently, the paralysis 
must remain ineurable. 

The interesting question, how it comes to pass that even after 
their complete division the physiological function of the nerves 
is completely re-established, and whether the divided extremities 
of each nerve fibre again unite, or whether the union is a matter 
of chance, has not as yet been subjected to anatomical investiga- 
tion. We also know scarcely anything in regard to the condi- 
tions of the motor terminal plates in such processes of degenera- 
ration and regeneration, 

In very close connection with the above-described alterations 
in the nerves, are a series of changes that oceur in the muscles 
which have hitherto been but seldom the object of careful ex- 
amination, Reid, in 1841, observed them closely, and noticed 
that remarkable atrophy took place in them. Valentine found 
attenuation of the fibres and indistinctness of the transverse 
strie, 

Mantegazza noticed in addition to these changes the growth 
of the nuclei of the muscle and of the intestitial connective tis- 
sne. I have myself carefully investigated and described the 
changes in the muscles occurring in traumatic paralyses, and my 
statements have been in great part corroborated by Vulpian, and 
yery recently by Bizzozero and Golgi. 

The principal and most striking change is incontestibly the 
atrophy of the muscular fibres, This first begins to be dis- 
tinetly marked in the course of the second week, steadily ad- 
vances during the following weeks, and may be easily recognized 
both in longitudinal and transverse sections, but especially in 
the latter. It is of course not quite equally pronounced in all 
the fibres, but fibres of very different breadths may be observed in 


paralyzed as well asin sound muscles ; in the course of five or six 
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weeks the average breadth of the fibres will be found toxnd flags 
diminished to less than half their normal size. When, however, 
twgeneration of the nerves and restoration of the motility has 
commenced, the progress of the atrophy is arrested and the — 
muscular fibres recover, though only slowly, their normal 
breadth. Lf the restoration of the nerves be impossible, and the — 
paralysis consequently be incurable, the atrophy pee 
several fibres gradually disappear, and there ultimately remains 
only the hypertrophied connective tissue. This termination, — 
however—the complete disappearance of the muscular tissue— 
only takes place after the lapse of many months, and frequently 
only after several years, 

In addition to the atrophy, several other changes may be ob- 
served in the fibres, The ¢ransverse striae become less distinct, less 
sharply defined, they are more closely approximated and more — 
delicate, though they do not entirely disappear. The fibres fre 
quently appear slightly cloudy, though they never in the earlier 
stages present distinct granular or fatty degeneration. At this 
period the muscle-nuclei exhibit notable multiplication, whieh 
commences in the course of the second week, and soon after 
advances to such a height that where previously a single nucleus 
might be found there are now collections of from six to eight, 
which, especially in the atrophied muscles, are crowded to 
gether, and are much more readily visible without the employ: 
ment of re-agents than in healthy muscles. Lastly, a chemical 
change may be demonstrated in the contractile substance, 
which is rendered evident by a tendency on the part of the 
fibres, increasing with the duration of the paralysis, to undergo, 
after injury or death, the peculiar change known under the name 
of “‘ waxy degeneration”—a change which in the earlier stages: 
of the paralysis is only a post-mortem phenomenon, but which 
at a later period perhaps takes place during life, and accelerates 
the disintegration and resorption of the fibres.’ 

The changes in the interstitial connective tissue, which ar, 
also never Jacking in the muscles, commence at about the 





‘Compare £rd, Bemerkungon ber die sogenannte wacheartige Degeneration 
quorgestieifter Muskelfasern, Virchow's Archiy,, Bi. 43, 1803, 


Deginning of the senni west. sh Sede arcmin al 
cell-clements (emicumd whit omexts*. = ta mee 


places, the appextance is pressemmed of eranmisuon-tissne heving: 
been formed between die ares: Ts 3s pacniciy well 
‘marked around the Giimed-weeeis and the Geeemesated eve 
tranks, and is everywier= emsiix Gieeocemabiie for <weral weeks 
‘From the sixth week qmeuris tte cells emaimally disappear. after 
first becoming, for she mos tert tuaiierm und chenring inte the 








aseutis 3 pecied as the seco’ week, from which 
time it steadily imeremers week Oy errk, new material gradually 
assuming the form af dems wary tamds of comnective tissue of 
considerable breadth wich pearcrace the muscles and separate 
the several Gres from «ark other by scremg equa. The muscles 
are thereby rendered Gemeer and firmer, and the creat increase 
of the interstitial tissue may be particularly well seen in them on 
transverse section. The newly-formed tissue subsequently un- 
-dergoes cicatricial mtraction, and there can be no doubt that the 
contractures that occar so frequently after such paralyses, are 
chiefly cansed try this condition. and hence are myopathic. 

‘The various changes that have now been mentioned, generally 
‘pursue a retrograde course, when complete regeneration of the 
nerves takes place. This, however, is a slow and gradual pro- 
cess, and indeed, slower in proportion to the degree to which 
the changes had previously advanced, and the more protracted 
‘the duration of the paralysis; and it is easy to understand that 
the great hypertrophy of the connective tissue, constituting a 
‘true cirrhosis of the muscles, proves a serious impediment to 
the rapid recovery of their normal size and activity, and sufti- 
ciently explains the tedious process of the cure of such paraly- 
‘ses in man. 

In incurable cases, on the other hand, the hypertrophied 
‘connective tissue becomes progressively more and more dense 
with the advance of the atrophy and the final disappearance of 
the muscular fibres; the result of which is, that in the course 
of some months, or years, the muscles are entirely eonverted 
into flattened cords of connective tissue, In some instances 


ie | 





420 ERB.—DISEASES OF PERIPHERAL ORREDRO-SPINAL NERVES. 


this tissue is the seat of the deposit of fat—fat-eells appear 
more or less abundantly in it; and, finally, im place of the 
atrophied muscles, true adipose tissue may be found. 

The changes that have been above described are visible, even 
to the naked eye, in the paralyzed muscles. During the first 
few days, in consequence of the large blood supply they receive, 
they are red and swollen, and of somewhat firmer consistence 
than natural. They become paler and paler as the atrophy of the 
fibres and the hyperplasia of the connective tissue inerease, and 
at the same time they increase in firmness and toughness, whilst 
their color passes from grayish-red into the tint of dense eon- 
nective tissue, which again, owing to the abundant infiltration 
of fat, may become converted into the pale yellow of adipose 
tissue. With this last change the consistence of the tissue 
usually undergoes diminution. 

As has already been stated, all of the changes just deseribed 
in nerves and muscles occur in the best marked and most typ: 
ical form in paralyses of traumatic origin, whether produced 
experimentally or resulting from accident (such as gun-shot 
injuries, cuts, contusions, etc.). There is no doubt that these 
changes—the existence of which, as we shall immediately pro- 
ceed to show, can be clinically demonstrated by electrical tests 
—1may also be observed in all those forms of peripheral paralysis 
that are analogous to traumatie paralysis in being accompanied 
by a want of the anatomical integrity and conduetivity of 
the nerves. Amongst these may be included the paralyses 
caused by energetic compression of peripheral nerves by tumors, 

vasations of blood, formation of callus, hyperplasia of con 
sue, rheumatic exudation, ete. ; and the occnrrence 
of the changes which we are now engaged in considering invarl- 
ably points to some serious peripheral lesion. 

Recent researches have rendered it probable that also in cer- 
tain forms of central paralysis, identical, or at least very 
similar, changes, oceur in both thenerves and the museles, Thus 
it is believed that in the so-called spinal paralysis of children, 
and allied forms of disease, in which such alterations occur 
with tolerable regularity, the lesion is located in the anterior 
alf of the spinal cord, und that certain ganglion cells in the 
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- horns stand in such relations to the trophic processes 
ue muscles, that, when they (the cells) are paralyzed 
s in question may readily follow as a 
SiGe irtisé \conddderstion of these facts, which are so 
tant from a diagnostic point of view, we must refer to the 

: on diseases of the spinal cord and trophic nerves. 
stly, we must not omit to mention that very similar histo- 
s have been observed in lead paralysis,’ though 
seat of this paralysis is still obscure ; and, further, that the 
in the muscles that have here been described possess an 
similarity to those observed in progressive museu- 
trophy, so that from an histological point of view they may 
regarded as identical.” Nevertheless, a considerable clinical 
ce exists between them in the cirenmstance that in the 
er disease the motor fibres are preserved intact until a very 
stage of the muscular affection. These facts, into the 
s of which we cannot here enter, could not, however, be 
because they serve materially to modify the differential 
¢ value of the clinical evidence of the anatomical 

ges with which we have just been occupied. 


If the question of the clos connection of the above-described waso-motor and trophic 
with the paralysis, or rather with the cause of the paralysis, must be 
referred, to, it must only be to mention the numerous difficulties and obscuri- 
still surround this important point, Very little positive knowledye has 
obtained, and different opinions are held on neatly every potat, the moxt 
ory opinions being on tho most important points, Nothing has been 
eatablished, and the facts that have been obtained are for the most part 
le of scveral interpretations, whilst experimental reacarches have to content 
‘what at prosent appoar to be insurmountable difficulties, In any case, numer 
ments must still be mare to enable us to give a satisfactory explanation 

he trophic influence of the nervous system, 
easo-motor and aseociated disturbuncea oocurring in paralynia aro most easily 
ined; they result simply from conditions of paralysis or irritation of vasos 
Y nerves, which may exist or be absent, according to the seat, the kind, and the 
‘of the cause of the paralysis. Irritation of the vaso-motor nerves, and 
consequent upon this, aro, from the nature of the case, quite rare in pa- 
‘paralysis of the vaso-motor nerves is, on the other hand, of more frequent 


; ole ald vee de physologie normale at potuclogizoa,1 1878, Rept. 
ace Oe cs Meat , Berlin, 1878, p. 173, 
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occurrence, and in the first instance lends to hyperemia, w 
subsequently to general atony of the vessels, cyanosis, and 
‘Those symptoms may be chiefly expected in those eases where the 
are coincidently affected by the primary cause of the paralyi ’ 
certain to occur in cases of paralysis of peripheral nerves, where 1 
nerves run in the same trunk, ‘They arv leas frequent in paralyses 
spinal cord, because the two sets of fibres are then probally more 
arated. Lastly, they are very seldom seen in euses of cerebral 
the yaso-motor nerves ofton remain quite intact, since in the brain the 
run morvor less completely detached from the motornerves, ‘This is in oor 
accordance with clinical exporience, ao 

Tt is otherwise, however, with true trophic disturbances, such ux nerve degener- 
ation and disintegration, multiplication of nuclei, atrophy, and degeneration tn 
muscular fibres, plastic infiltration and hypertrophy of connective tissue, intlamma- 
tory affections of tho skin and joints, modifled growth of hair and nails, atrophy of 
‘bone, and bed sores. The general pathological significance of all these processes 
indvod dificult to dotormine; many are no doubt to be regarded asa kind of in- 
flammatory disturbance, like the chronic inflammation which in other organs leads 
to cirrhosis, whilst others must be considered examples of simple atrophy or of 
atrophy with degeneration, or of abnormal hypertfophy. Still more difficult is the 
explanation of the connection of those disturbances with the primary lesion. Even 
in what appears to be the simplest case—peripheric traumatic pardlysis—the rela- 
tions arc so complicated that the most various explanations may be edvasiced and 
maintained, 

‘The view that might appear most probable is, that a traumatic inflammation 
4s propagated from the place of injury and extends along the peripheral nerves to 
tho muscles, and occasionally to other tissues; and this viow hos recently been 
cleverly maintained by Fricdreich.' Wo are, however, ourselves opposed to thie 
explanation on various grounds: First, on account of the exclusively centrifugal 
extension of the process; secondly, on account of the almost coincident occurrence: 
of the changes in the muscles lying in the immediate proximity, and in those Hat 
tire most remote from the point of lesion ; Instly, on account of the well-known fact, 
Which has been frequently made use of in physiological investigations, thit after 
section of particular roots the nervous degeneration extends through the plexus and 
towards the periphery, remaining limited tothe original fibres, which is seareely com- 
ceivable om the supposition of an indlammatory process taking place in the cogs 
tive tissue of the nerve sheaths, 

According to the facts and observations that havo thus far been accumulated, 
‘we must consider the most probable explanation to be that the separation of the per- 
ipheral parts from the centrat nervous systern ia the easential cause of all the disturb 
ances, How this takes place is in many respects still obacure, Yaso-motor infle- 









1 Progressive Maskelatrophie, ete., Berlin, 18%. 
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(nees in any case probably playa great part in their production ; they explain the hy- 
‘peramin, the swelling, and towards the close also the emigration of colorless blood 
corpuscles, bat they do not explain all ; they do not explain the degeneration of the 
medullary substance of the nerve, nor theatrophy and multiplication of the nuclel of 
the muscular fibres, We aro compelled to admit also tho probableexistence of direct 
trophic influences proceeding from the nervonsystem. Whether those are trans- 
mitted through the motor fibres, or through special nerve fibres (trophic nerves), 
must be left undecided. We are still almost entirely ignorant of the precise mode 
of action of thonormal or pathological influences exerted through thoas nervea, and 
must defer a more complete discussion to the section on trophic neuroses. 

If this view is correct, it follows that thore are certain trophic centres in the 
central nervous ayatom (probably in the spinal cord, but in part, also, in the brain), 
the separation of which from the peripheric parts ocensions in the latter trophic dis- 
turbances in the widest sense of the term, Tt is, however, self-evident that similar 
trophic disturbances must also arise when these trophic centres become diseased, or 
are in any way injured. And we may thus explain the similar trophic disturbances 
that ocour in the spinal paralysis of children and allied disease, ‘These are, howe 
ever, usually limited to the motor apparatus (nerves and muscles), 

Charcot, on the other hand, is inclined to assign an important part to irritation 
in the production of such trophic disturbances, and has attempted to trace back the 
greater number of trophic disturbances, both in peripheral and centric nerve lesions, 
to abnormal conditions of irritation; but the reasons he gives for this opinion, espe- 
cially in relation to peripheral traumatic paralyses, appears to ua to be exceedingly 
unsatisfactory. 

Tt thus appears that our knowledge is extremely uncertain in regard to the whole 
of this subject. No explanation hitherto given has been generally satisfactory, nor 
{a any applicable to all cases. Several circumstances, perhaps, co-operate in pro- 
ducing the particular effects observed, as the direct propagation of irritation, the 
removal of centric trophic influences, vaso-motor influences, and irritation of the 
nerves, Perhaps, also, a certain rOle is played by reflex processes, quite independ- 
‘ently of the possibility that different trophic disturbances may be caused indirectly, 
‘when puralysis and anesthesin are present. Tt is only by long and critical observa- 
tion, and, above all, by exporimenta, that the question can gradually be solved, A 
ebort provisional communication of Nothnagel’'s' must not be undervalued, for he 
observed that a slight injury of a certain part of the surface of the brain of the 
rabbit was succeeded by a regulur nttack of meningitis, usnally bi-lateral, very 
= upon the puactured side alone, and occasionally only on the opposite 








EMectricat examination of the paralyzed nerves and muscles 
has lately become of great importance in elucidating the pathol- 
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ogy of paralyses, and in part also in determining their differen- 
tial and local diagnosis, In different forms of paralysis very 
characteristic alterations of electrical excitability are observed, 
and in certain forms this mode of examination enables us to 
recognize and follow with precision the histological changes tak- 
ing place, so that it is now quite indispensable in establishing the 
exact diagnosis of paralysis. Indeed, the diagnostic value of 
electrical investigation cannot be overestimated; at the same 
time, he who believes that for the purposes of an exact diagnosis 
of a paralysis a single examination, however careful, is sufficient, 
will frequently be liable to error, since electrical investigation in 
many cases affords no very valuable information, and it is only 
in certain forms of paralysis that its results are free from am= 
biguity and permit perfectly definite inferences to be @rawn ; 
whilst in all cases positive conclusions can only be arrived at by 
comparing the condition of electrical excitability with other 
clinical symptoms, The yalue of electrical investigation is 30 
great that we cannot forbear to enter into considerable details in 
regard to it, though we must refer for particulars of the mode of 
research and of the physiological relations to the remarks that 
lave been made in the introduction (page 271). We: shall 
therefore here only briefly notice the results that may be ob- 
tained, and their relations to the several forms and kinds of 
paralysis, and to certain histological changes. 

The results may be arranged in several groups. 

In the first place, in many paralyses scarcely any alteration 
of electrical excitability is observed ; the nerves and muscles 
react normally both to the faradic and to the galvanic current, 
This is the rule in many paralyses of cerebral origin, as, for 
example, in hemiplegiw after apoplexy or cerebral embolism, in 
those due to cerebral tumors, etc.; in many spinal paralyses, a3, 
for example, in chronic myelitis ; and, lastly, also in many periph- 
eral paralyses, both in those of rheumatic origin, as in slight 
facial paralysis, and in slight traumatic paralyses, as in paraly- 
sis of the radial nerve from pressure. 

The second group includes those in which there are simple 
quantitative changes of the electrical excitability. Tn these the 
mode of reaction, law of contraction, etc., are normal, but the 
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and strength of these acts are altered, and are either 





(a) Simple increase vw electrical excitability manifests itself 
1 the application of faradic tests by the nerves and muscles 
ig more energetically to the current, and by an increase of 
distance of the secondary coil at which minimum contractions 
produced, or by increase in the amount of contraction with 


ployed, by the occurrence of cathodal closing contractions (KaSZ) 
Paaves feeble currents ; by the conversion of a simple contrac: 
tion into # cathodal losing tetanus (KaSTe), when the strength 
‘the current is slightly augmented ; by the early appearance of 
- the anodal opening contraction (AnOZ), and by the ready estab- 
lishment of cathodal opening contraction (KaOZ) ; and, lastly, in 
ue cases, by the occurrence of anodal opening tetanus (AnOTe), 
Asan additional characteristic, the increase of the so-called sec- 
ondary excitability (Brenner) may be mentioned, and lastly the 
frequent disproportion between the motor and the sensory reac- 
tion, which is not unfrequently observed in such researches. 
These changes, if they be not very intense in degree, aro 
usually only to be ascertained with certainty and facility in cases 
_ where a comparison can be made with the symmetrical nerves 
muscles of the opposite and healthy side, in other words, in 
eases of hemiplegia. In bilateral paralyses, paraplegiv, ete., 
greater difficulty is experienced, and a comparison with healthy 
“persons can only be instituted with very special precautions, 
which T have elsewhere given in detail.! 
_ Simple inerease of electrical excitability is of rare occurrence 
in paralysis; it occurs to a moderate extent in certain cerebral 
paralyses, and especially in the early stages (hemiplegim from 
rious causes); it occurs also in many forms of spinal paraly- 
sis, especially in certain cases of tabes, though more rarely than 
generally admitted. Lastly, it also occurs, rarely and quite 
jiently, in certain peripheral paralyses, as in the first few 
ays of rheumatic facial paralysis. 




















1 Archiy fr Psychiatrie und Nervenkranicheiten, Bd, IV, 


























the secondary coil at which minimum con 
duced, and may, in extreme cases, proceed to ¢o 
tion of faradic excitability, In investigations 
currents, cathodal closing tetanus (KaSTe) first d 
cannot be induced by any ordinary strength of ¢ 
dal closing contraction (AnSZ), and anodal opening 
tion (AnOZ), then disappear ; and, finally, cathodal closing: 
traction (KaSZ) can only be obtained with the s 
rents, Complete loss of galvanic’ excitability may pie 
occur, <= 

This alteration is more common in paralyses than the preced- 
ing one; in cerebral paralyses it is, however, somewhat rare, 
especially in those which proceed from lesions of the eras 
cerebri, as, for example, in bulbar paralysis; it occurs, however, 
—and this is important as distinguishing bulbar paralyses from 
peripheral paralyses—not at an early period, but always in. 
later stages of the disease, and proceeds without any qualitative 
changes in the excitability, Moreover, this change is observed 
in certain spinal paralyses, particularly in those which are ac- 
companied with simple atrophy of the muscles, and it is indeed 
the physiological expression of that atrophy; as, for example, — 
in certain forms of myelitis, and in many spinal paralyses 
acute diseases, The diminution and even complete abolition: 
electrical excitability occurs also in certain peripheral par 
as the symptom of 2 large series of qualitative changes of 
electrical excitability, and, lastly, as the terminal symptom of 
complete cycle of changes in inenrable cases, as we shall im 
diately proceed to show. Lastly, it accompanies the 
wasting of the fibres in progressive muscular atrophy, and 
in direct relation to the area of the transverse section of the con~ 
tractile substance still preserved in the atrophied museles ; with 
the complete disappearance of the fibres the electrical excita. 
bility also entirely vanishes. 

The third group, lastly, includes the qualitative and quantt 
tative allerations of electrical excitability which have recently 
become the object of much clinical and experimental study, and 
for which 1 have suggested the term “ reaction of degeneration” 
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(Entartungsreaction).' The uncommonly characteristic course 
of this affection and the constancy of its occurrence in certain 
forms of paralysis confer upon it a high degree of diagnostic 
and prognostic value. After Hallé* had made an observation 
on this point, in Paris, towards the close of the last century— 
an observation, however, which was subsequently forgotten—and 
after Remak, in his ‘‘ Galvanotherapie,” had incidentally re- 
ported some similar cases (1858), Baierlacher* first published the 
history of a case of facial paralysis in which the muscles ap- 
peared to be completely inexcitable by faradic currents, whilst 
they reacted with unusual readiness to the galvanic current. 
This observation excited great attention, and numerous similar 
cases were soon published by Schulz, in Vienna, M. Meyer, 
Griinewaldt, Brenner, Neumann, Ziemssen, Eulenburg, Erd- 
mann, Birwinkel, Runge, myself, and many others; from all 
which it appeared that these changes in excitability were not 
limited to facial paralyses, but occurred in paralyses of all the 
various nerves. I was the first to undertake an experimental 
investigation of the subject, which has led to numerous important 
results. Coincidentally with my work appeared the treatise of 
Ziemssen and Weiss on the same subject, which confirmed my 
statements on all essential points, Since then numerous clinical 
observations, amongst the most important of which are those of 
Brenner,‘ as well as various isolated experimental researches 
have been made, which now enable us to give a tolerably com- 
plete exposition of this highly interesting question. 

‘The first essential point resulting from these investigations is 
the fact that nerve and muscle must be sharply distinguished 
Srom each other, because the course of the alterations in the ex- 
citability in the two is wholly different. Want of attention to 
this fact has been the occasion of numerous errors and much 
misapprehension, which the employment of some precaution 
and care in conducting the research enables us now easily to 





! Volkmann's Sammlung Klin, Vortriige, No. 46. 

* Onimus et Legros. ‘Traité d'Blectricité méd., p. O71. 

* Bayr, dratlich. Intelligensblate, 1859, 

* Untere u. Boobacht anf dem Gebiete d. Elestroth,, Id. 11, 1809. 
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avoid. The course of the alterations here referred 
citability is as follows. 1 

In the nerve, a short time after the attack of tha pardlysld 
(beginning with the second or third day, and preceded in ra 
cases by a slight increase of electrical excitability), @ continnoas: 
and equable diminution of both the faradic and the galvanic ex- 
citability is observable, without any obvious qualitative change 
This diminution is manifested, on the one hand, by the fact of a 
stronger current being required to produce the minimum contre 
tion, and on the other hand by a considerable diminution of the 
maximum contraction obtained with the strongest current. At 
the end of the first or in the course of the second week (from 
the seventh to the twelfth day), (he excilability wholly disap- 
pears, 80 that electric currents of ordinary strength, whether 
faradic or galvanic, when applied to the nerve, no longer occa- 
sion a trace of contraction. The diminution begins in that por 
tion of the nerve lying nearest to the lesion, and extends very 
rapidly to the periphery, (There is, of course, total inexcita- 
bility by electric stimulation ateve the paralyzing lesion, from 
the very commencement of the paralysis.) The extinetion of the 
electrical excitability may be lost for a variable period, and in 
incurable cases is, of course, permanent. Its restoration com- 
mences as soon the process of regeneration of the nerves has 
advanced toacertain point, and the first traces of both faradic j 
and galvanic excitability are nearly coincident in point of time; 
it appears first in the central segments of the nerve, and spreads 
slowly to the periphery ; it augments equably, but very grad- 
ually, and always without qualitative changes, in response to 
both kinds of currents, remaining for a very long time below the i 
normal standard; when the cure, as regards voluntary more | 
ments, appears to be already quite complete, a distinct diminu- 
tion is usually still perceptible in the faradic and galvanic 
excitability of the nerves. 

During the early stages of the commencing regeneration, the 
interesting and apparently paradoxical symptom is presented of 
voluntary movements being effected through the paralyzed 
nerves at a time when they are still completely incapable of react 
ing to the electrical stimulus; that is to say, there is restoration 
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ti with persistent loss of electrical excitability. In 
words, the nerve is for a certain time capable of conducting 

e3 of the will proceeding from the centre, whilst it is still 

ble of responding to electrical stimuli. The duration of 

s stage varies, lasting in some cases only a few days, but in 

ra for many weeks, the difference depending on the rapidity 
regeneration and the distance of the part of the nerve 

by electricity from the seat of lesion. This fact has been 
falsely interpreted on account of insufficient attention being 
eatowed on the difference between the excitability and the con- 
luctivity of thenerve. I have discovered an explanation of this 
narkable circumstance experimentally, in the fact that, at a 

e when the rennion of the central segment of the nerve has 
effected with the peripheral, and when consequently young 

e fibres have grown through the point of lesion, though no 
tinct regeneration of the medullary sheath has taken place, 
at this time the regenerated fibres are capable of conducting 
excitations, though they are still inexcitable by electri- 

y. The young, slender, regenerated nerve fibres above described 
-thus ata certain stage of their regeneration (which is histo- 
cally characterized by the complete absence or very small 
lopment of the medullary sheath) quite capable of condue- 

n, but are not electrically excitable. Experiment proves that 
capability of conduction is not limited exclusively to excita- 
liberated by the will, but may occur with any kind of irri- 

ion, for if the electrical, mechanical, or thermic stimulus be 
lied to the nerve above the point of injury, reaction takes 
because the irritation thus produced is conducted through 
peripheral regenerated portion, although this is itself inex- 

e by ixritation applied below the point of injary, This 

ns why the stimulus of the will, which acts above the point 

if injury, can liberate muscular contractions at a time when the 
heric segment of nerve is still inexcitable. The difference 

een the activity of the stimulus of the will and that of elec- 

is thus referable simply toa difference in the place and 

of application of the stimulus, All stimuli affecting the 
bove the point of injury are capable of acting at a time 

vhen the herve segment below the point of injury is still unex- 
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citable by the electric current. I have 
confirm this in traumatic paralyses 

Not the smallest doubt can be entertained 
the distinct and separate nature of condue 
tivity in the peripheral nerves, afforded by the: fi 
gives a clue to the explanation of the pheno 
sideration of which we have just been oceu 
sesses also no small physiological interest, sinee it 
question that Schiff has discussed on several oc 0 
experimentally attacked without finally solving it, and: 
as it would appear, has been finally solved physio 
interesting experiment of Griinhagen ;’—namely, the 
the difference between the receptivity and one 0 
ipheral nerves. 

Much more complicated phenomena are presieiadl 
muscles, since they are not, like the nerves, affected equ 
faradic and galvanic currents, but exhibit quite different * 
nomena when excited by the two kinds of electricity. od 

Paralyzed muscles behave in an almost exactly similar 
ner to degenerated nerves, when exposed to the action of, 
adie currents, that is to say, a progressive diminution of 
citabilily ocenrs towards the end of the first week, which usa- 
ally rises to complete extinction in the course of the 
week, so that the strongest faradie currents occasion no 
of contraction when applied to the muscles. (This, ho 
only holds, strictly speaking, for percutaneous 
exposed muscles or muscles excited by electrical ac 
exhibit for a long time feeblo contractions limited to the 
cienli directly exci 

As in nerves, so in muscles, the loss of faradie excit 
may persist for a long time, and in ineurable cases vi 
The faradic excitability of museles returns after the © 
mencement of regeneration and restoration of motility—n 
somewhat later than in the nerves. With progressive 
it also increases, though extremely slowly, and usually remains 

| Ueber die Verschiodenheit der Aufnahmsfabigkeit und Tettungetanighal em pace 


pheren Nervensystem.Zeitobr, f. rat, Med. 8 Reihe, Bd. 29, S. 221, _= 
' Versuche tiber intermnitt Nervenerregung. Pilug. Arch, d, Physiol Bd VE p. 18% 








very long time at a low ebb, which is the more marked 
the duration of the paralysis. 

galoanie excitability of muscles exhibits essentially 

relations; during the first week it falls uniformly 

the faradic, but in the course of the second week oceurs 

‘remarkable augmentation of galvanic excitability which 

in the following weeks and is connected with qualite- 

oe changes, both in the order and mode of contraction, The 

les then react to currents which are so feeble in intensity 

to be entirely inoperative on healthy ones, distinet contrac- 

frequently occurring on interruptions of the current pro- 

d by only two elements. These are essentially different 

n normal contractions, for whilst the latter are short and 
tning-like, the former are slow and protracted, the con- 

ction, even with currents of small intensity, passing into a 

lar tonus, which endures throughout the whole period 

transmission of the current. This difference in the form 

contraction between sound and paralyzed muscles may be 

ly demonstrated at points where such muscles lie in 

¢ proximity with one another and can be coincidently ex- 

ed with one electrode, as happens, for example, in the muscles 
the chin in unilateral facial paralysis. 

Goincidently with the increase of excitability a progressively 
easing qualitative change of the law of museular contrac- 
occurs, This is manifested by a gradual and strong in- 
ise of the anodal closing contraction, so that soon this equals 

cathodal closing contraction (AnSZ=KaSZ), or may even, in 

cases, be greater than it. The opposite obtains for the 
opening contraction (KaOZ); this inereases relatively 
than the anodal opening contraction, so that it soon equals 
ultimately surpasses it, and there is consequently a complete 
on of the normal formula of muscular contraction in 

d to the strength of the contractions. When the alteration 
attained a certain degree, the opening contractions disap- 
wand, according to Brenner, in the same proportion as the 
ess of the contractions increases, and their capacity to react 
ts of short duration (see below) diminishes—obviously 

e the opening stimulus is only of brief duration, The 
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alteration lasts at this stage, though with variations in different 


cases, for three, six, or eight weeks, or even for a much longer 
period, t aa 

To this succeeds, again, a gradnal diminution of the in 
creased galvanic excitability, whilst the qualitative changes of 
the excitability, and especially the preponderance of the anodal 
closing contraction, and the slow mode of contraction, still per 
sist. By degrees stronger and still stronger currents are required 
to produce contraction, and in incurable cases, where marked 
atrophy, and finally the complete disappearance of the trans- 
versely striated tissue occur, an extremely feeble anodal elosing 
contraction is usually the last indication of life which can be ob- 
tained from the vanishing muscle. If, on the other hand, regen- 
eration and recovery take place, the normal mode of reaction is 
gradually re-established, while the galvanic excitability dimin- 
ishes; but the excitability falls far below its normal degree, so 
that at a certain period of the paralysis the muscles may present 
a greatly diminished galvanic, with an increased faradic exeit- 
ability. Moreover, a diminution of the galvanic excitability may 
be demonstrated for a long time after recovery has set in, espe- 
cially in serious and protracted cases, 

This depressed condition of excitability in musele occurs, 
upon the whole, tolerably independently of the regeneration of 
the nerves and the restoration of motility; that is to say, it is 
not immediately connected with these, but requires. a certain 
time fur its course, so that at a period when the regeneration 
of the nerves is already actively proceeding, the changes in the 
excitability of the muscles may still persist without diminution. — 
From this it results that in particular cases, according to the — 
earlier or later oceurrence of motility and regeneration, and the 
associated return of excitability in the nerves, a very different 
and apparently complicated aspect is presented by the electri 
cal excitability of the nerves and muscles. If the regeneration: 
sets in early, and the changes in the galvanic excitability of the 
muscles are still fully developed, it may happen that the abnor 
nie reaction of the muscles may coexist with restored 
ie and galvanic excitability in the nerves; it may happen 
also that, after recovery of the motility, the muscles may be exeit- 
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The augmented excitability of the museles tom 
tation that occurs in the different paralyses is d 
observations. It was discovered and described alme 
time by myself" and Hitzig,’and has since been rep 
observed. It consists in the circumstance, that the p 
muscles respond to slight mechanical stimulation (f 
the tip of the finger, or a blow with a light pe 
mer, or even the removal of a body pressing upon 
distinct, slow and protracted contraction. The increased. 
cal excitability in the muscles usually oceurs at a 
later period than the angmented galvanic excitability ; it. 
ally increases rapidly, and is particularly well-m “¢ 
muscles having a firm, bony support; it then prciclige 
ishes and ultimately disappears in the course of the thi 
fourth month. It appears to be more or less connec 
the increased galvanic excitability of the muscles, and to 
the same significance, even if it do not runs perfectly par: 
course with it, i 

When the cycle of changes just described has run its ¢ 
a considerable diminution of excitability, both for faradic 1 
galvanic currents, without remarkable qualitative changes, 
ally remains both in the nerves and in the museles. This of 
continues for a long time after apparently complete recovery 
motility, though of course much longer when the reeo 
incomplete, If such cases come under examination in their! 
stages, the still remaining changes in the electrical exe 
afford no indications of the great varieties presented in. 
earlier periods of the affection. 

Tt is a point of great practical importance that all theses 
toms stand in the closest relation with the histological changes 
in the nerves and museles that have been above described. in 
extenso ; the presence, therefore, of the reaction of deg 
ion announces the existence of these histological changes, 
from the stage of the change in the excitability an opinion enn 

! Verhandl. d, Heidelberg. naturhist-med. Vereins, Band TV., p. 116. 
Jahrbiieh. Juni, 1867, 

* Ueber die Mechan, Krregbarkeit gelibmter Muskeln. Virohow's Archiv., 
XLL, p. 301, November, 1867. 
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med of the stage to which the histological change in the 
and muscle has advanced, This connection may be for- 
ted as follows + 
e degeneration in the nerve corresponds precisely in point 
eto the diminution and extinction of the electrical exeita- 
ity of the nerves; if the degeneration has reached a certain 
ree, the nerve is no longer excitable either by galvanic or by 
eecurrents. But as soon as regeneration commences, and 
tion is established between the centric and peripheral 
segments, motility begins to be restored. As the process 
5 eration extends along the fibres in the peripheral por- 
of the nerve, the excitability of this portion also begins to 
n, and it steadily increases with the increasing breadth and 
opment of the regenerating fibres. It remains, however, for 
a e period below the normal amount, partly on account 
considerable hypertrophy of the connective tissue in the 
itself, but partly also and chiefly owing to the atrophy 
cirrhosis of the muscles, which of course are incapable of 
ting with the same energy as healthy muscles under the 
nce of the same irritation. 
e primary diminution of electrical excitability in the 
es does not correspond with any demonstrable changes In 
muscular substance itself ; it must therefore be referred to 
‘the progressive degeneration of the intramuscular branches of 
ves and their terminations, and therefore pursues a parallel 
with the diminution of excitability in the nerves. Com- 
extinction of the excitability does not oceur even when the 
are completely degenerated, because the muscular snb- 
with its specific irritability, still remains. The histolo- 
| and chemical changes, which are so distinctly perceptible 
the course of the second week in the muscular substance, cor- 
ond to the well-marked increase and qualitative changes of 
galvanic excitability. The advance of anatomical changes, 
especially of the atrophy of the muscular fibres, corresponds 
‘subsequent diminution of galvanic excitability ; the com- 
sation of the nutritive disturbance in the musenlar fibres 
healing, to the return of the normal mode and law of 
action. Lastly, the well-marked hypertrophy of connec- 
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tive tissue in the muscles, and the advanced atrophy of their 
explain why a condition of considerably diminished ex- 
citability long remains even after complete restoration of the 








Thave attempted to illustrate, graphically, all the foregoing stuteaand relations, 
and give thre tables of curves, in which the successive alterations ix the electrical 
excitability of the nerves and muscles are presented, os well as the gelations that 
exist between the motility and the histological procoses for three eategorits of 
cases (one of rapid recovery, one of slow recovery, and one incurnbile cass). The 
various relations of motility, excitability, and histological churacters, whiich are 
present in the different stages of paralysis, can here be seen at a glance,—a point 
of no little practical importance, OF course, these curvos—on account of the 
m to absolute exactness; they only give m general view 
of the relations, and require but little explanation. 

‘Tho first thick vertical line, or ordinate, indicates, in all the drawings, the attack 
of paralysis, the sudden cessation of the motility (EEE); the period of the retern 
of motility is indicated by astar (*). The succeeding ordinates rypresent intervals 
of one or more weeks, dating from the occurrence of the attack. ‘The undulatices 
in the line representing the galvanic excitability of the muscle indicate ite quali. 
Table 1, for instince, exhibits the diminution of excitability thet 
n nerve and muscle, during the first week; the extinction of exccte 
Lility of the nerves and of the faradio excitability of the muscle, the augmentation 
and qualitative change in the gulvanie excitability of the muscle in the secud 
; and the return of the motility in the sixth werk. In theelghth week it may 
be seen that the motility has been restored to some extent, thnt the nerve has recor 
and that there 34 an incrase and qtiali- 
y of the muscle, and soon. At the same 
in the muscle and nerve may be déduced from 
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2. Recovery Slow. 


Degeneestion of Atrophy, ete, 
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A. few brief observations in regard to the moro subord 
added to the fo 
has been drawn from many cust 
character of the rei 

Deviations from the typical charucters of the reaction of degeneration are not 


relations may be 





ich 





sing representation of the “ reaction of degeneration,” w 








and is intended to represent the general type and 
tion. 





uncommon, and of these it is difficult to give any explan 





ion, though when ueeu- 
rately followed, they may perhaps prove of importance in solving the problem of 
trophic influence; thus, for example, the usual inexcitability of the nerves may 
‘exist, yet without the well-marked increase of the gulvanie excitability of the 
muscles, which has cither not occurred at all, or has been only transient. The 
‘qualitative changes of the contraction are, however, usually present, This occurs 
cl jn the lower extremities, and apparently nleo in the spinal paralyses of chil 
Gren, i which, however, examination is very difficult to make, and, for the most 
part Is only practicable in the later stages 

‘Tt ie farther observable that the diminution in the faradie and galvanic excita 
Dility Of the nerves is quite inconsiderable, whilst the muscles exhibit a very bigh 
degree of galvanic and mechanical excitability, in addition to qualitative changes, 





































kind that came under my notice (which were almost excla 
paralyses) I endeavored to explain by referring them to the ea 
conductivity and electrical excitability of the nerves. In cases, howe 
have had the opportunity of following throughout their whole cours 
distinctly ascertained that only a slight diminution of electrical excit 

in the norves whilst the galyanio excitability of the muscles und 
and characteristic changes. This indientee the ocotrrence of prog 
changes in the muscles without cowplote degeneration of the nerves, s 
dogreo of disturbance of nutrition in the nerve, with a tendeney to 
Tn all these cases the course of the paralysis Pte i 
was relatively rapid. 

Unimportant variations in the time of the appearance and In PP eS 
the several characteristic symptoms of course vecur, and are usually referable to 
aceldental circumstances (unusual intensity or extent of the cause of the paralysis, 
volume and direction of the muscles, ete.). , 

The very different behavior of the nerves and muscles has not of Tate boen sulli- 
ciently attended to, Cases are constantly reported in which it is Higa ar 
the xerce was inexcitable by furadic stimulation, but reacted in a 
changed manner to the galvanic eurrent,—that is, behaved as only ‘the mi 
ally do. Such statements probably all rest on defective observation ‘and on the 
adoption of inefficient means of protecting the muscles from the effects of ote 
tion, and they can only be accepted as correct where it Is shown that due jpreesu: 
tions have been taken against error, then dail 

Tt does appear, however, that sich cases are sometimes met with santana 
ceptional conditions, I have myself observed it once in the norm 
und Cyon on one occasion in the nerve of a rabbit. Like Bronnor, I ate 
observed it in mun, It must consequently be of very rare occurrence in 
und more definite statements based on careful Investigations are much to be 
on ao interesting # subject. 

‘Very recently Vulpian has opposed the statements made by myself, Ziemann, 
‘and Weiss, in regard to the galvanic excitability of the muselen, He has not 
found an increase in their galvanic excitability, nor preponderance of need 
closing contraction over the cathodal closing contraction to be of constant 
rence, The reason of this 14 perhaps, that Vulpian’s researches were not 
taken methodieally, but were only made in those’ stages of the ran 
the change had either not yet made its appearance (during .¢ the first and second week). 
‘or when it had passed hy (from the eighth to the tenth week). ‘The most important 
particulars ae lacking, In truth, T know no alteration which can be found ‘with 
greater certarnty and distinctness than the quantitative increase and the 
change of the galvanic excitability of the muscles in traumatic paralyses, 
found nnd demonstrated this in so large a number of cases, and it bs been cor 
roborated by so miany other observers, that I must maintain, in opposition te 
Vulpian, the correctness of the above statements, 
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Tam unable to assign any weight to the evidence adduced by Vulpian 
‘against my view in regard to the anatomical basia of the difference in the con- 
uctivity and excitability of the regenerating nerves. On the strength of the 
above-mentioned clinical and histological facts, I have expressed the opinion 
that tho axis eylinder ih subservient to conduction, aud the medullary sheath to 
the reception of excitations, but must leave the substantiation or refutation of 
this view to experimental physiology, For practical purposes it was suflicient 
to have experimentally demonstrated the anatomical and physiological basis fur 
‘the remarkable behavior observed in pathological eases T find, moreover, in 
Welr Mitchell’ an observation which seems to be in favor of my opinion; in 
the nerves of a rabbit, which had been exposed to a paralyzing pressure, but 
which had so far rvcoverod from its effects that conduction of stimuli through 
the compressed part was restored, microscopical investigation showed that the 
medullary sheath was in the samo state of change as in w nerve six or seven 
days after section, 





The “reaction of degeneration,” to which I have given this 
name on account of its intimate connection with the degeneration 
of the nerves and muscles, appears—just as in experimental paral- 
ysis—in all paralyses of traumatic origin accompanied by com- 
plete division or crushing of the nerves; it also occurs in cer- 
tain paralyses of rheumatic origin (and with special frequency in 
facial paralyses), probably when the cause of the paralysis has 
produced severe compression of the nerves. Under the same 
circumstances it also occurs in paralyses from newritis, in com- 
pression of the nerves by tumors, extravasations of blood, 
retraction of cicatrices, and, in fact, wherever peripheral 
nerves are severely injured mechanically, in whatever way this 
may happen. It oceurs also in salurnine paralysis, and in the 
so-called spinal paralyses of children, in which it is usually 
Mimited to particular groups of muscles, Lastly, it occurs in the 
very obscure group of * paralyses of the acute diseases," which 
are partly equivalent to peripheral paralyses from compression, 
and are partly spinal paralyses, analogous in their character to 
the spinal paralyses of children. 

From the description just given it is easy to discover what 
positive conclusions can be drawn from the existence of the reac- 
tion of degeneration. Thus we may conclude with positive eer. 








+ Weir Mitchell, Injuries of Nerves, p. 113, 
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tainty that wherever this reaction is presented, « 
anatomical changes must exist in the nerves and mus 
exact nature of which may be deduced with some 
precision from the stage to which the electrical 
advanced. <] theegpe? 

The second conclusion that may be drawn, though not al- 
ways, perhaps, with certainty, is that where the reaction of degen- 
eration is present, the case is one of peripheral paralysis, ‘Two 
exceptions only are at present known to this rule: lead paraly- 
sis, in regard to which we are ignorant whether it is of peri. 
pheral or centric origin; and the spinal paralysis of children, 
which has of late years been very generally regarded as of spinal 
origin. The facility, however, with which these. two forms of 
disease can be diagnosticated by their many characteristic symp- 
toms, so that, asa rule, electrical investigation is unnecessary to 
establish the diagnosis, renders the above rule one of wide applt- 
cation, The (rare) cases of spinal paralysis in adults, whieh are 
analogous to the cases of spinal paralysis in children, may be 
easily recognized, from the other symptoms, as being of spinal 
origin. Besides these well-marked exceptions, the reaction of 
degeneration is of great diagnostic value in establishing the dis- 
tinction between peripheral and centric paralyses, as, for exam- 
ple, in many basal paralyses of the cerebral nerves, in rheumatic 
paralyses of particular cerebral nerves, in the paralyses of nerve 
trunks within the spinal column, ete, The details will be given 
when the special forms of paralysis are under discussion. 

It is scarcely possible to make any general observations in 
regard to the course of paralysis. It is already obvious, that, 
from the great number of the causes of these affections and the 
great diversities in the seat, the course may vary exceedingly. 
Thus, the commencement of the paralysis may be either quite 
sudden or more gradual; in the latter ease it may progress 
equably or by fits and starts, the variation being almost entirely 
the result of the nature of the cause, The progress of the pa- 
ralysis usually takes place from the most remote parts towards 
the centre, proceeding, especially in spinal paralysis, steadily 
from below upwards. In cerebral paralysis, the arm is fre- 
quently first affected, and then the leg and face. When the 
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paralysis has once developed itself, it may either remain sta- 
tionary, or it may gradually go on to recovery, or it may under- 
0 considerable variations, improvements, or exacerbations. The 
great uniformity in the course of many paralyses is not un- 
frequently interrupted by the occurrence of symptoms of motor 
irritation, by the alternate appearance and disappearance of 
sensory disturbances, and. by the occurrence of trophic disturb- 
ances, The detection of successive changes in the electrical ex- 
citability serves to enliven the monotony of the disease. These, 
however, are all circumstances liable to very manifold modifiea- 
tions, according to the kind, place, intensity, extent, and progres- 
sive or retrogressive course, of the cause of the paralysis, and 
consequently cannot here be discussed in detail. 

The duration of an attack of paralysis is as variable as its 
canse. Some paralyses last only a few minutes or hours (as in 
the case of slight paralyses from pressure, ischwemic paralyses), 
whilst others persist fora few days or weeks (slight rheumatic 
paralyses, toxic paralyses); there are others, again, which never 
proceed to recovery before many weeks or months have elapsed, 
such as severe traumatic or rheumatic paralyses, the majority 
of cerebral and spinal paralyses, paralyses from lead, ete.; lastly, 
there are others from which recovery never takes place, and 
which continue through life, as in all those forms in which re- 
covery fram the cause is anatomically impossible, 

The terminations of paralysis depend, for the most part, on 
the cause, the seat, and the more or less progressive character of 
the disease. Recovery occurs in many cases, principally as the 
result of restoration of the conductivity and excitability of the 
motor apparatus, partly also in consequence of the removal of 
the inhibiting cause, and partly from regeneration of the motor 
nerves themselves. That these processes are possible in many 
eases, in traumatic, rheumatic, neuritic, meningitic and myelitic 
paralyses, in apoplectic, toxic, and reflex paralyses, and in pa- 
ralyses from compression, is taught by observation and experi- 
ment, and is fully corroborated by daily experience, No further 
evidence is required to prove that recovery sometimes occurs 
slowly, and sometimes with rapidity, and that frequently traces 
of the disturbance are recognizable for a long period. Re- 
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aes 
covery may also occur by collateral motor nerves gradually as- 
suming the function of the injured ones, acting as it wer v 
viously for them, and by constant exercise almost restoring the 
normal state of functional activity. It ahve 
recovery is effected in this way in certain forms of | 
and spinal paralyses, and the more so, since there are both ana- 
tomical and physiological grounds for believing in the existence 
of numerous connections between motor nerves; it is obvious 
that in many such cases incomplete recovery will alone take 
place. This is indeed a very common termination of paralysis; 
the muscles only recover a part of their strength and functional 
activity, their contractions continue to be slow, stiff and awk- 
ward, and are often limited by contractures; certain of them 
never recover their motility at all; in short, innumerable forms 
of defective motility may persist, the degree of which is deter 
amined essentially by the cause of the paralysis. and the possibil- 
ity of its removal. vine 

Lastly, death may be directly cansed by the extension of | 
the paralysis to parts necessary to life, especially to the re 
spiratory apparatus and the muscles of deglutition, or indirectly 
by the formation of bed-sores, the development of serious 
lesions of the bladder, etc., which lead to a fatal termination in 
the ordinary way. Death must not, however, be attributed tothe 
paralysis when it is occasioned by the effects of a lesion which 
has accidentally produced the paralysis, as, for Samy bess? 
tuberculosis, and lead in toxic doses, 

Diagnosis,—The diagnosis has to extend over oral points, 
and is of the greatest importance in determining the proper 
measures to be adopted in the treatment, since this depends 
essentially upon a correct appreciation of the seat and kind 
of the cause of the paralysis, and of the nature of the consecu- 
tive changes. 

It is self-evident that a precise diagnosis can only be haste 
after a careful and complete investigation of all the cireum- 
stances of the ease, and whilst we must refer the reader to what 
lias been already said (p, 267) in regard to the examination of 
the motor organs, we must add that a test of the sensibility 
and of the degree and extent of its impairment must always 
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It is important also that any disturbances in the 

on of the bladder or bowels, in the movements of the 

tines and uterns, in the power of erection, sexual power, 
should not be overlooked. Lastly, the state of the intel- 
al powers and the activity of the sensory organs may be 
It is only by such a ‘fall and profound examina- 

tt a complete picture of the disease can be obtained, 

it is not of course necessary in all instances, and in 


limited to the local changes. Tn all difficult and compli- 
eases, however, it is by a complete investigation alone that 
onably accurate diagnosis can be made, 
examination must, in the first instance, be directed to the 
tion, whether paralysis is certainly present, This is gener- 
easily ascertained by the circumstance that when an effort 
the will is made, no muscular contraction follows. We may, 
ver, still find ourselves in some difficulty; the paralysis, 
- example, may affect muscles that never act independently, 
whose physiological action has not been clearly determined, 
such a case it is impossible to arrive at any positive conclu- 
n, a matter, however, of small importance. The determina- 
the existence of paralysis is also difficult in those who 
unconscious and incapable of making any effort of the will, 
for example, in apoplexy ; but even here the paralyzed side 
in general, be distinguished by its appearing, as a rule, 


movements, and no movements during delirium, ete. It 
be borne in mind that motor disturbances resembling those 


cular and cntancons sensibility, 
The diagnosis of the seat of the paralysis, or, in other words, of 
e part of the motor apparatus affected by the paralyzing lesion, 
the greatest importance. For the determination of this 
various aids to research and methods of investigation must 


r ‘is is neuropathic or myopathic. This, as a rule, is not 
ry diffien|t to determine, since in myopathic paralyses the lesion 
y commences in particular muscles, and gradually spreads 
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to eee frequently even. from, one 


fibrillar contractions and pain in the muscles, in the 

of the electrical excitability, pursuing an exactly p 

with the diminution of the volume of the muscle, and, Ia 

the presence of a demonstrable local canse. « toad an 
It is practically more advantageous in ee n 

not to distinguish between paralyses of central 


we have to deal with a peripheral paralysis (the seat 
point in the course of the nerves after their emergence 
brain or spinal cord), or with a spinal paralysis ( 
disease of any segment of the spinal cord), or with a 
paruysis (resulting from disease of the brain). The 
points on which we must rely for distinguishing these 
groups of paralysis will be briefly stated. ould 
Peripheral pavalyses are probably always paralyses of 
duction, the causes of which may affect the motor nerves: 
point between that of their emergence from the brain or spin 
cord and that of their entrance into the muscles. They present! 
following characteristics. They are limited to the region: 
plied by one ora few nerve trunks ; this is of especial im a 
in the extremities ; exceptions occur when the seat of the p 
ysis is in the orbit, at the base of the skull, or in the. 
part of the spinal canal where the canda equina contains nu 
ous nerve trunks, on which account the extent of the 
is increased so that it may even present the form of paray 
The non-participation of branches of the same nerve 
from « higher plane is also in favor of the peripheral origin of 
the affection. Anesthesia is almost always coincidently p 
ent, and is preeisely limited to the region of distribution of # 
mixed nerves affected, There is never, however, any 
tion in the conduction of sensation (Weir Mitchell), In a 
tion to the voluntary movements the reflex automatic 
associated movements also are completely absent, Sp 
casioned by central disease do not extend to the 


“PARALYSIS IN GENERAL.—PATHOLOGY, 445 


. Marked vaso-motor and trophic disturbances, espe- 
‘an early and well-marked atrophy of the muscles, are 
s in favor of the peripheral origin, and the same 

of the presence of the reaction of degeneration on 
vestigation (of course with the above-mentioned two 


testing, especially if it be possible to apply the stim- 
above the seat of lesion, may often materially aid in 
ning its seat ; if no reaction takes place on excitation of 
central segment of the nerve, whilst it is easily produced 
the peripheral segment is excited, the seat of the cause of 
must lie between these two points, and must conse- 

tly be peripheral. Lastly, in peripheral paralysis no morbid 
mena indicating disease of the spinal cord or brain are pres- 
though accidental complications with central diseases may 
to errors which can only be avoided by the greatest caution. 
n the existence of a peripheral cause (as of a wound) is not 
8 decisive evidence in favor of the peripheral seat of the 
because the wound sometimes also produces coincident 
\tral lesions ; thus, for example, itis not always easy, in wounds 


eases have been met with arising from paralysis of the 

da equina or even from some lesion of the brain (cerebral 
plegia !). In accordance with the height which the disease 
reached in the spinal cord (lumbar, dorsal, or cervical region), 
etrical groups of muscles belonging to the lower extrem- 
trunk, belly, and upper extremities, are paralyzed progres. 
from below upwards. Disturbances of sensibility are very 
ion, though they are not always equal in extent and in- 

y to those of motilit: hey are often limited to abnormal 
na (numbness, formication, etc.) inthe feet, and retarda- 

of the conduction of sensation is frequently present. Pain in 
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the back, and a sensation of constriction around the 1 
telgefiilil), are of common oceurrenve, Sensory mn 
always absent in the spinal paralysis of children and the ‘allied — 
forms of disease. Disturbances in the functions of the bladder ( 
(incontinence and retention of urine) and of the sexual 
(priapism, pollutions, spermatorrhoa, and impotence)’ are 
amongst the most characteristic symptoms of spinal ¥ . 
Some of these, however, may also make their Berens 
ripheral paralyses of the cauda equina, Paralytic myosis often — 
occurs in affections of the cervical region of the cord. Reflex | 
movements are for the most part preserved, and are often 
creased in intensity ; occasionally, when there is uniform degen- 
eration of the whole medulla, they are abolished. The autematie 
movements may, according to the part of the cord affected, 
either remain unaffected or participate in the paralysis, 

Convulsive movements proceeding from the brain, as, for ex- 
ample, in epilepsy, do not extend to the paralyzed parts; on the 
other hand, muscular tensions and spasms proceeding from the 
spinal cord are not unfrequently seen in these parts. Vaso-motor 
and trophic disturbances, as we have above pointed ont, are not | 
of unfrequent occurrence, but, at the same time, are not constant. 
Psyehical affections, and affections of the organs of speéciul 
sense, and of the cerebral nerves, are usually absent ; experience 
teaches, however, that in certain forms of spinal disease (pe 
cially tabes) affections of the optic nerves, and of the nerves dis 
tributed to the muscles of the eye, are extremely common ; these 
cases, however, are for the most part easily recognized. Ni 
very positive conelusions can be drawn from electrical testing, 
though it is probable that some spinal affection (especially tabés) 
is present, if, after the disease has lasted some time, there is 
moderate increase of the excitability of the paralyzed parts. So, 
too, simple diminution of electrical excitability, without qualite- 
tive change, but aveompanied by moderate atrophy of the mus: 
cles, is in favor of a spinal affection, since this condition does not 
readily occur in peripheral paralyses, and scarcely ever in those 
of cerebral origin. Tn many eases, finally, no conclusions can be 
drawn from the application of electrical tests. 

We have still to mention that in exceptional cases hemi- 


An 
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may occur from disease of the spinal cord, as in the so- 
unilateral lesion (Brown-Séquard). In such cases there 

is usually sensory paralysis of the opposite side, with motor 
of the same side as the spinal lesion. The lower ex- 

y is usually alone affected, though if the seat of the 

be high, the upper one may be also implicated. A correct 

may usually be made by the freedom from impairment 


presence of vesical disorders. 
The symptoms present much greater diversity in cerebral 
P -alyses, rendering their characteristics more complex and the 
more difficult. In ordinary well-marked cases, as in 
e proceeding from extravasation of blood, embolism, tumors, 
hemiplegia ocenrs upon the opposite side of the body, the 
being usually most affected, and the face and tongue least. 
the same time cerebral disease may be the cause of many iso- 


that as the seat of the lesion varies, the grouping of the 
nptoms is different, whilst, on the other hand, in consequence 
the separation of the various motor paths in the brain, it 
happens, that when the lesion is circumscribed, the paral- 
may be limited to special muscles or groups of muscles. 

e diagnosis can hence only be rendered tolerably certain by a 
ugh knowledge of the anatomy and physiology of the 
combined with some experience in its diseases, In cere- 
paralyses, reflex actions are almost always preserved, and 
ently increased in energy ; associated and automatic move- 
are usually unaltered, the former being also often in- 

|. Symptoms of motor irritation (contractures, twitch- 


more strongly marked in them than in the healthy 

3 epileptic convulsions, and those caused by strychnine, 

ur also in the paralyzed parts, and are often more violent 
than in the healthy ones, Disturbances of sensibility are 














paralyses ; they are often present at the Conineanuna 
attack, but usually soon disappear, tages ' 
are very common, but trophic disturbances are very rare; 
atrophy of the muscles in particular scarcely ever occurs: 
in paralysis of the pons). Disorders of the functions of the 
higher organs of sense, of the different cerebral nerves, and espe- 
cially of the intellectual powers, are highly characteristic, and 
of considerable diagnostic importance, the lst-named 

in particular being scarcely ever absent, though it may not be- 
come very prominent. With them may be enumerated the not 
unfrequent occurrence of disturbances of speech, whether intel- 
lectual (aphasia) or peripheric (alalia), Alterations in the size 
of the pupil, headache, vertigo, vomiting without Bee 
cause, are also symptoms of great importance. 

tigation supplies much information. Slight and nniform pee 
in the excitability speaks in favor of the central origin of the 
paralysis, as does also.a normal reaction when the disease bas 
been of very long duration. Distinct and strongly-marked 
diminution occurs only in paralysis resulting from disease of 
one of the peduncles of the brain, which, however, is easily 
recognized by other symptoms. 

Cerebral paraplegia are very rare, and generally oceur in 
the form of two separate hemiplegie, one side being more 
severely attacked than the other. In such cases the diagnosis 
is much facilitated by the coexistence of psychical symptoms, 
by the implication of various cerebral nerves and of the organs 
of special sense, and by impairment of speech, ete. We need 
not here dilate upon the local diagnosis of cerebral paralyses, 
but must refer to the account of cerebral diseases given in 
another volume of this series. We may, however, remark that 
it presents great difficulties from the complexity, on the one 
hand, of the physiological paths, and, on the other, of the 
pathological processes usually present in these affeetions, 
since, in addition to the primary lesion, compression and 
degeneration of the nerve fibres at the seat of the disease, 
secondary hyperemia and stasis, mdema, and marked pressure 
on the brain, etc,, may occur, To form an acenrate diagnosis, 





ap adteshssrersl distnaaria so that paralyses of peri- 
and spinal, of spinal and cerebral, and of peripheral and 
origin, may coexist. In such cases a correct conclusion 
to the nature of the disease can only be arrived at after 

6 research and much consideration. 
diagnosis of the localization of the paralysis is, however, 


2 is present ; in other words, what is the nature of the cause 
paralysis—whether it is due to a wound, to inflammation, 
astic formations, or to rheumatism ; whether degenera- 
extravasation of blood, poisoning, or some reflex disease be 
it. This presents immense difficulties, and in some cases is 
impossible ; particular attention should, however, be paid 
all instances io the anamnesis, the entire aspect of the disease, 
urse, and the results of electrical research, in order to ob- 
the necessary insight. General statements ean scarcely be 
and the points required for diagnosis will be given in the 

iption of the several forms of paralysis. 
We have here only shortly to characterize particular forms of 
‘is in which we are still in doubt respecting the seat 
nature of the primary lesion, but which may be toler- 
well distinguished from other paralyses by a whole series 
uptoms ; but even with regard to these forms, the precise 
‘must be left to the special part and to the various sec- 

of this work specially relating to them, 
diagnosis of hysterical paralysis vests essentially upon 
eof other well-marked hysterical symptoms; but at 
‘same time it must not be forgotten that even hysterical 
ts may oceasionally have a rheumatic, traumatic, neu- 
or other form of paralysis. True hysterical paralyses may, 
occur sometimes here, sometimes there, affecting 
ww nerves and plexuses, and presenting even the form of 
or hemiplegia; they may rapidly disappear, or be 
y obstinate; their appearance and disappearance 
unfrequently occasioned by violent emotion, by an 
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degree of anesthesia is present ; the 
musoles is perfectly preserved, while the 
bility, according to Duchenne, undergoes consider 
tion. The impression is frequently given that the: 
lack the ability to direct the influence of their 
paralyzed parts, All indications of serions organic 
brain and spinal cord are absent ; the patients never de’ 
sores, and paralysis of the bladder, if present at all, is 
in a very inconstant manner. a 
Diphtheritic paralysis is characterized and Basle 
nized, even in cases in which the antecedent pharyngeal or ot} 
form of diptheritis has not been certainly known to exist, 
the sequence and the peculiar combination of the symptoms — 
of paralysis. Its commencement with paralysis of the velus 
palati, nasal twang in the speech, difficulty in eralowig 
the occurrence of mydriasis, paralysis of accommodation, ai 
pareses of the muscles of the eye, the remarkable 
of the pulse, the progressive pareses and paralysis of one pei 
all four extremities, collectively constitute an extremely charac 
teristic picture of disease. The sensibility is only moderately, 
disturbed; the bladder and rectum are for the most part mm 
affected ; electrical investigation frequently exhibits the re 





‘istic changes in other muscles and nerves. 
ad paralysis may usually be recognized with the g 








very characteristic symptom, the supinator longus escapes, 
morbid process then extends to the small muscles of the 7 
and the flexors; in the lower extremity the muscles supp! 
the peroneus are most often affected. The presence of 1 7 
marked atrophy of the muscles, the existence of the reaction 

degeneration, and ultimately extreme diminution of elee 

excitability, may be considered as evidence confirmatory of 
diagnosis. Sensory disturbances, as a rule, are entirely absent. 





dition, other well-known signs of lead intoxication, such 
e blue line on the gums, attacks of colic, saturnine arthro- 

, cachexia, ete., are, or have been, present. 
ard to the prognosis of paralysis only a few observa- 
general nature can be made, since it must always de- 
upon the particular circumstances of each case. Many forms 
pone, such, for instance, as slight rheumatic facial paraly- 
hysterical paralysis of the vocal cords, various paralyses of 
ocular muscles, sind the ordinary paralysis of the museulo- 
nerve from pressure, may be classed among diseases which 
easily and certainly curable; on the other hand, there are 
ers which are always severe and protracted affections, which 
ionally, in spite of every effort to cure them, progress stead- 
a fatal issue, or at least remain stationary throughout life. 
on the whole, the prognosis must, in 2 majority of cases, be 
very guardedly, for it only too frequently happens that, 
n in apparently favorable cases, debility, paresis, in short, a 
ciency in the functional activity of the affected part, remains 

ment. 

Some observations may, however, here be made indicating the 
its on which the general prognosis of paralyses may be found- 
Tn the first place, it must always rest essentially on the 
e of the cause of the paralysis. The forecast is worst in 
cases where considerable portions of the motor nerves are 
ely destroyed by wounds, effusions of blood, degenera- 
‘softening, etc.; then again, in such cases the prognosis 
be still further modified by the extent of the part injured, 
‘the number and nature of the accidental circumstances 
may interfere with the reunion or regeneration of the 
ed ends of the nerve. Baerwinkel' has suggested a 
om of considerable prognosti¢e value in severe traumatic 
ses, namely, that if, in the earlier stages—that is, in the first 
months—pressure on the nerve below the point of injury is 
by an excentric sensation, a favorable anticipation may 





‘Arch. d. Heilk., 1871, p. 836, 
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be formed in regard to the restoration of ee ey 
the continuity of the nerve trank wasnot completely interrupted, 
or regeneration of the sensory nerves has already commenced), 
‘The prognosis is less unfavorable in those cases which are due to 
simple compression, especially when the compressing body can 
he removed ; even then, however, recovery is often very slow. 

A favorable prognosis may in general be formed of rhen- 
matic and toxie paralyses, though the duration of the disease is 
often considerable. Recovery usually takes place from paral- 
yses after acute diseases, especially diphtheria, The prognosis 
of hysterical and the greater number of syphilitic paralyses is 
decidedly favorable, 

The localization of paralysis, independently of the eanse, is 
of relatively small importance in the prognosis, since curable 
and incurable paralyses oceur in all parts of the motor nervous 
apparatus. Tt may, however, be broadly stated that, ceteris paris 
bus, peripheral paralyses are less serious than central, and that 
amongst the latter the prognosis is more favorable in cerebral 
than in spinal cases. The prognosis of central paralyses is good 
or bad in accordance with the prognosis of the cerebral or spinal 
disease by which they are produced. The prognosis of myo 
pathic paralyses must in general be regarded as unfavorable. 

The results of electrical investigation are often of value in 
forming a prognosis. Normal electrical excitability has in some 
cases (rheumatic facial paralyses) a decidedly favorable signifi- 
cance ; whilst in those cases of the same form of paralysis, in 
which the reaction of degeneration exists, the prognosis will bé 
unfavorable,—in fact, if the reaction of degeneration be well 
marked, the affection may always be expected to have adura 
tion of at least several months. When every trace of electrical 
excitability, even the last trace of galvanic excitability im the 
muscles, is lost, the prognosis is absolutely unfavorable, and 
recovery is no longer possible, The prognosis is rendered unfa- 
vorable when strongly-marked vaso-motor and trophic disturb- 




















"A very remarkable example of rapid restoration of motility in the mdial nerve after 
iv had Leea lost for sixteen months, by the removal of the compressing callus, & re 
ported by Busch in the Berl. Klin, Woob,, 1872, No, St. 
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present, and, above all, by the presence of serious and 
e sloughing bed-sores. The more intense the accom- 
g anwsthesia, the less favorable the prognosis, Paralysis 


tition generally indicates impending dissolution. 


General Treatment of Paralysis. 


Tt is searcely necessary to repeat, what has been already so 
equently said, that in the treatment of paralysis it is necessary, 
tho first instance, to attend to the causal indication ; for if 
e cause of the paralysis be irremovable or incurable, all direct 
tment will certainly fail. We have seen in the section on 
etiology of paralysis how manifold the conditions may be 
st which the causal treatment must be directed, and, were 

‘to mention everything that might require attention, we 
should have to recapitulate a great part of the special treatment 
the diseases of the brain, spinal cord, and peripheral nerves, 
s would be of course superfluous; and we shall therefore 
give a few hints as to the mode and kind of causal treat- 
that should be instituted in the different forms of paralysis. 
dn peripheral paralyses the removal of all agents effecting 
mpression, such as tumors, abscesses, exostoses, cicatrices, 
the like, is of primary importance; and if this removal 
unaroidably accompanied by resection of the nerve, the 
care must be taken to place the divided ends in us 

le 2 position as possible for their reunion. In traumatic 
little can be done directly to favor union, beyond 

ptation of the two ends, though in open wounds a snture 

ay be passed through them, and the treatment must otherwise 
be limited to appropriate antiphlogistic measures. In very 
and apparently incurable cases of traumatic paralysis of the 
mities an attempt may be made to dissect out the ends 
“the nerve and bring them into apposition, an operution 
‘is much facilitated by the bloodless method of Esmarch. 
reuritic paralyses require the application of local antiphlo- 
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gistics, derivatives, and galvanic treatment; und the same means 
are serviceable in rheumatic paralyses, yrs Cee ee 

In centric paralyses attempts must be made to remove or 
cure the alterations that may have been caused by traumatisms, 
extravasation of blood, inflammation, hyperemia, anaemia, degen- 
eration, proliferation of connective tissue, sclerosis, and tumors 
of all kinds, On these points the reader is referred to the several 
sections on diseases of the brain and spinal cord. A great 
number of remedial measures may here prove very serviceable, 
such as the application of cold, abstraction of blood, derivatives 
of all kinds, and especially the application of galvanism to 
the brain and spinal cord. All those means from which a 
favorable action on the anatomical causes of paralysis may be 
expected, and which can effect the absorption of exudations, of 
apoplectic clots, and of hypertrophic connective tissue, as well ag 
the cure of degenerative processes,—e.g., iodide of potassinm, 
mereurials, and baths of all kinds (warm and ordinary saline 
baths, sea-water baths, mud baths, cold water cures, vapor 
baths, and Roman baths)—may be occasionally employed, and 
may become extremely important and successful means of curing 
the paralysis. The special indication for the employment of 
these means can only result from an accurate diagnosis and from 
a consideration of the special characters presented by each cage. 

Paralyses resulting from an unhealthy condition of the blood 
require appropriate tonic and dietetic as well as medicinal 
treatment; in toxie paralyses the treatment must be primarily 
directed to the removal of the poisonous agent. Tn reflex 
paralyses the removal of the peripheral cause is not always 
immediately successful, but should be invariably attempted. 
Paralyses occurring after acute diseases require, as a rule, only 
such causal treatment as may be appropriate to the nature and 
seat of the causative affection (spinal affections, apoplexy, nen- 
ritis, ete.). In certain constitutional paralyses, on the other 
hand, the treatment of the primary disease (syphilis, rhen- 
matism, scrofulosis) is urgently reqnired, and frequently leads 
to brilliant results. In the majority of cases, however, causal 
treatment alone is insufficient, and after the removal of the 
cause, it is further necessary to improve the nutrition and hasten 
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( bility and conductivity of the motor nerves, in order 
motility may be perfectly re-established. The remedies to 
for this purpose are tmmediately directed to the eure 

‘the paralysis ; they nearly all aim at restoring the normal 
ion, excitability, and conductivity of the motor nerves, by 
exciting them in a direct or reflex manner, They are 


lent is present, or where it appears advisable to institute, in 
uddition to the causal, direct anti-paralytic treatment. 
Weare at present only in possession of very few remedial means 


and the most generally applicable is electricity ; next to this 

‘treatment by baths, and, in certain cases, gymnastics, described 

the so-called gymnastic-cure, Direct anti-paralytie internal 

dies, and an incredibly great number of external remedies, 

which, from time immemorial, have played so great a part in 

popular treatment of paralysis, and also in that of many 

s, are of far less value. We shall mention these 

es and their indications in some detail, in order that we 

refer to this account when the several forms of paralysis 
nnder discussion. 

When eleetricily is referred to as 2 means of cure of paralysis, 

the application of the faradic or of the galvanic current, which 

e now almost exclusively employed for medical purposes, is un- 

d. Asis well known, the use of the faradic current, os the 

ef curative means in the treatment of the most different kinds 

has been particularly recommended and practised by 


be no doubt that both kinds of current are effective in the cure 
paralysis, though their particular spheres of action have not 23 

at been detailed with sufficientaccuracy. The galvanic current, 

a, incontestably possesses a much wider range of influence 

‘sis than the faradic, especially because in many cases it 

ites the most effective means of attacking the cansal indi- 

_ It is well known to be one of the most important re- 

agents in many cerebral and spinal affections, accompanied 

lysis, in which the faradic current is almost inoperative ; 

‘the pre-eminence which las been accorded to the galvanic 
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current of late years in the treatment of paralysis. nr 
called upon here, however, to speak of thoseactions: 
currents that fulfil the cansal indications (for which, as 
for the general mode of treatment of paralysis by : we 
must refer to the chapters which are devoted to. an 
treatment of diseases of the brain and spinal eord) ; we can her 
only discuss the proper “anti-paralytic”’ action of electricity and 
the modes in which it should be applied. a 
Great obscurity still exists in regard to the way in which t 
anti-paralytio action of faradio and galvanic currents is exerted, 
Most of the indications have been empirically discovered, and an: 
not based on any precise knowledge in regard to the physiological 
action of electrical currents or of the nature of the processes pro- 
ducing paralysis. In by far the largest number of cases the 
exciting #fluence of electric currents is therapeutically em- 
ployed. The fact, so surprising to some professional men, that 
muscular contractions and movements may be excited in the 
paralyzed parts by electrical irritation, long ago led to the opine 
ion that it is just these artificially excited contractions which are 
so effective in the treatment. But just as no plausible explanga- 
tion can be given of the kind and mode of this influence, so ex- 
perience has not demonstrated that the occurrence of musealar 
contractions are unconditionally requisite for effecting the cure 
of paralysis. Nor can the result be referred to a simple re-estab- 
lishment of conduction through the seat of lesion, since the 
current is, as is well known, usually applied below this point. 
In most cases it must be supposed that the electric or any other 
strong stimulus acting on the motor nerves has to overcome 
obstacles which in pathological cases are opposed to the eom- 
duction of theirritation, and hinder the transmission of stimall to 
the muscles, If the obstacle which the will cannot overcome fs 
subdued by violence, the path is then opened for the transmis: 
sion of the impulses to the muscles, and the motility returns, 
though often at first the traces of it are very slight. In such 
cases the motility may often be observed to return quite sudden- 
ly after the application of a strong electric stimulus, and it is 
highly probable that by frequent repetitions of such strong mo- 
tor irritation the path for conduction of the impulses of the will 
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opened and a cure effected. This explanation is 

applicable to those forms of paralysis which are 

d by degeneration, trophic disturbance, atrophy of 

nerves and muscles, and in which excitability and eonductiv- 
r for strong stimuli first appear ata certain period of the regen- 
tion. Frequent application of these strong stimuli restores 
sensibility of the nerves and muscles for weaker stimuli. 

s object may be attained by the use of both kinds of currents, 

e these generally constitute a stimulus, and consequently 
luce muscular contraction. It is best and most certainly ac- 
lished by the direct method, that is to say, by the direct 
tion of the electric currents to the paralyzed nerves and 

es. Such excitations may however also be applied in an 

or reflex manner. If the reflex ares are situated on the 

side of the paralyzing lesions, reflex stimuli analogous 
those proceeding from the centre may penetrate into the para: 
motor paths with each peripheric sensory stimulus, and 
ally re-establish their conductivity by frequent repetition 
progressive increase. In this reflex excitation, we have a 
juable means of applying, in an indirect manner, the desired 
timulus, which for anatomical reasons cannot be applied direct- 


st appropriate for the adoption of this method in which the 
est and commonest reflex connection is certainly preserved, 
s for example in cases of paralysis of the facial nerve, with in- 
trigeminns, or in those of the spinal paralysis of children 
the sensibility of the paralyzed parts is always preserved. 
conditions are naturally much more unfavorable in cases of 
eral paralysis of mixed nerves, in which the sensory nerves 
g to the reflex acts are coincidently paralyzed; bat 
here, in accordance with the laws of reflex irritation, excita- 
may be brought from remote sensory paths to paralyzed mo- 
hs, though only by means of strong sensory stimuli, A 
t's reflection shows that those paralyses, in which the 
8 are preserved or increased, cannot be influenced by 
‘means; but that this is possible, on the contrary, in those 
the reflex acts are lost, provided, of course, that the 
apparatus is not itself destroyed. It appears to me to be 









in@iceace, though, of course, only eae appl pe 
Strong eeneery initation 

‘There is some reason ako fer attributing 2 share In the bene 
Seta] Beets of electrocity im paralysis to its power of énereasing 
Ghe excitability & the nerves. 1s is = weatter of Sect that tle 
transmission of either a farsdic or a galvanic current throughs 
nerve ancments its excitability, and that the well-known elect 
tonic effects of the galvanic carrent, and especially the positive 
phos of the excitability after the action both of the cathode 
and of the ancde, can be demonstrated in the nerves of the living 
man I: is allke possible and probable that frequent repetition 
of these actions may aid im the cure of many paralyses > and this 
explains a part of the empirical suceesses. 

Again, the r/reshing or reanimating qfect first observed by 
Heidenbain, which is produced where the galvanic currents 
transmitted throagh muscles exhausted by any previous stitmt 
lation, may also be regarded as a cause of its good effects in 
many forms of paralysis. especially when fatigue and exhaus 
tion have resulted in the motor nerves or in the muscles from 
over-exertion. In such cases the ascending proves more service 
able than the descending current. 

Lastly, we must not underestimate the trophic influence 
exerted by electric currents on the nervesand muscles, partly by 
causing muscular contractions, and partly by their action on the 
vessels and npon osmotic and chemical processes. No doubt tov 
much stress has been laid on the therapeutic value of mmscalar 
contraction per se, since it has been imagined that the atroy 
that ocenrs in so many cases might be arrested by the reg 
exercise of the muscles by means of electricity ; experienc 
traumatic and severe rheamatie paralyses has sufficiently d 
onstrated that this is not always the case, since in theset 
the most persevering and timely employment of continuous 
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interrupted currents has no power to stay the progress of the 
degenerative atrophy in the muscles. On the other hand, the 
process of regeneration is unquestionably assisted by these pro- 
cedures, and the instant regeneration commences in the nerves 
and muscles, methods of treatment should be adopted which 
improve the nutrition of the nerves and muscles by regular stim- 
ulation of the nerves and production of muscular contraction. 
By such means the return of the motility may be considerably 
assisted, and itis obvious that that current should be selected 
which is most effective in this direction, that in fact which must 
certainly liberate muscular contractions, influence the cirenla~ 
tion, ete., and that is, in the vast majority of cases, the contin- 
nous or galvanic current. 

It is at the same time quite conceivable that the actions of 
the electrical currents with which we are at present familiar are 
not those alone to which this great efficacy in the cure of paraly- 
sis is due, but that there may be others of which we are either 
wholly or in part ignorant, In the meantime, however, we must 
be contented to explain the phenomena observed by the light of 
our present physiological knowledge, and to refer to future re- 
search an exact and profound consideration of the causes of the 
anti-paralytic action of electric currents. The most advantageous 
methods of applying electrical currents in paralysis are the fol- 
lowing: 

Faradisation, the mode of action of which is tolerably 
simple. It consists in the first place, and in most instances, in 
directly or indirectly causing muscular contraction. Indirect 
irritation is much to be preferred, as a much feebler current is 
requisite, and its application is consequently less painful. Tt is 
sufficient to apply the ordinary rapidly interrupted induction 
eurrent of the secondary coil; there is no advantage in applying 
the extra-current of the primary coil, with sometimes rapid, 
sometimes slow shocks, which was so strongly recommended by 
Duchenne. In central affections, diseases of the roots, ete., 
faradic currents, for physical reasons, rarely reach the true seat 
and focus of the malady in sufficient strength to be of service, 
‘We are in such | peripheral faradisation, and 
must chiefly rely ion, and, if nothing else 














prove serviceable, the electric brush may be applied. Under 
ordinary circumstances, however, moist electrodes > 
employed, and local faradisation systematically practised. ‘The 
best technical rules and directions are to be found in the well- 
known treatise of Zicmssen, It is unnecessary to excite each 
muscle separately, but, by stimulating the nerve 
cated, the whole group of muscles may be excited to contract. 
Asa general rule, the current should not be too strong; it is 
sufficient if muscular contractions are produced. Tn those eases 
in which faradic excitability is extinguished, the strength must 
be adapted to the sensibility of the skin, or to the effects 
produced on healthy parts. The sittings should be either daily 
or three times a week, and the duration of each from five to tea 
minutes, or, if the paralysis be very extensive, somewhat longer. 

Galranization.—We think it unnecessary to enter into par 
ticulars in regard to the galvanic treatment of the several eauses: 
of paralysis (cerebral, spinal, or peripheral disease), and beg to 
refer the reader to the several sections of this work devoted to 
those diseases, Tt may, however, here be mentioned that when 
galvanization is directly applied os an anti-paralytic agent, 
attention should always be paid to the seat of the disease, in 
order that the affected part, if possible, should be included in 
the circuit, as, for example, in diseases of the lumbar or cervical 
region of the spinal cord. Tt must ever be borne in mind that 
the treatment in loco morbi is that which has first to be attended 
to, and that the seat and nature of the disease must decide the 
choice of methods to be adopted. Without going into par 
ticulars, we shall here only say that in peripheral paralyses the 
application of the galvanic current at the place of lesion & 
indicated, whilst in spinal paralyses the current should be 
applied to the spinal column, and in cerebral paralyses to the 
head and sympathetic nerve, though, of course, with all the 
precautions and attention to the contra-indications mentioned i 
the special sections, For the really anti-paralytie effects the 
cathode, applied both in a stabile and a labile manner, i 
specially indicated as fulfilling almost all the indications, It 
constitutes a stimulus, and at the same time it increases the exoit 
ability of the nerves ; it leaves behind it positive changes in them, 
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and by its means muscular contractions are most easily produced. 
It should be brought everywhere as freely as possible into contact 
with the paralyzed parts—nerves and museles,—which may best 
be accomplished by stroking the skin with the cathode in the 
direction of the nerves and muscles to be acted on (so-called 
labile application). The anode is most advantageously placed 
over the seat of the paralysis, or upon the plexus, or upon any 
indifferent part of the body ; it may also be placed, in order to 
obtain the refreshing action of the ascending current, on the 
peripheral side of the cathode. The principal influence, how- 
ever, is always exerted through the labile application of the 
cathode. Stimulation may also be caused by the interraption of 
the current, which may best be accomplished by repeated catho- 
dal closures, or, in a still higher degree, by reversals of the 
current, the so-called voltaic alternatives, These measures may 
be resorted to when a stronger irritation is desired, or when 
there is a very low grade of excitability, as for example in the 
later stages of the reaction of degeneration. The strength of 
current selected should be such that distinct contractions, mod- 
erate sensation of burning, and redness of the skin should be 
produced. The sittings should last for four, six, or ten minutes, 
and be repeated every day, or every two or three days, according 
to the nature and seat of the disease. the peculiarities of the 
case, and other circumstances. 

Tt is seldom that any instantaneous or strikingly rapid result 
proceeds from faradisation or galvanization ; cases, however, do 
now and then occur in which, after a single sitting, sudden 
restoration of motility is observed in parts which have remained 
incurable for weeks, months, or years (as, for example, in paral- 
yaes of the chord vocales, in traumatic paralyses which are 
considerably advanced towards regeneration, in slight rheumatic 
paralyses when they have existed for some time, and in some 
cerebral and hysterical paralyses), Asa rule, more or less time 
elapses before motility is restored, and a still further period is 
required before it returns completely to its normal condition. 
We must not, however, be misled hy the treatment being appar- 
ently unsuccessful for a long time; patience and perseverance are 
indispensable requisites in the electric treatment of paralyses. 


a i 
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It is in paralyses with the reaction of deg 
patience is especially subjected to severe trial, 
as if the electric treatment was entirely will 
causing the reappearance of the motility, though it undonb 
hastens its restoration when it has once com: fe 
toall these points, there are so many special and accidental con- 
ditions to consider that we must here refer to the 
the several forms of paralyses and to the special” treatises on 
electro-therapeutics. 

We shall not here enter into the question, which has so often 
been warmly discussed, as to whether the galvanic or the faradie 
current is the most effective in the cure of paralysis. This much, 
however, is certain, that neither of the two kinds of currents is 
invariably successful. Still no one will now be found to deny 
that the galvanic current has a much greater range of influence 
than the faradic, because it proves serviceable in many central 
paralyses in which the faradic current is quite inoperative. On 
the other hand, experience shows that the faradie current has 
yielded many favorable results, and it may therefore be em- 
ployed in many cases, It sometimes even appears that the 
alternate application of the two currents has a particularly ben- 
eficial effect, In those cases in which the superiority of the gal- 
yanic current has been enthusiastically claimed, as in severe 
rheumatic facial paralyses, and traumatic paralyses with the reac 
tion of degeneration, critical and unbiased observation has shown 
without a doubt that neither the faradic nor the galvanic current 
exercises any decided influence upon their course or at least 
upon the rapidity of their course. We have already mentioned 
that in such cases the progress of the muscular atrophy cannot 
be arrested by any kind of electrical treatment. The exclusive 
employment of the galvanic current, as a means of cure in paral- | 
ysis, has been recommended by very many authors; yet this — 
recommendation does not appear to rest upon a sufiiciently 
secure basis, The chief ground for the employment of the 
galvanic current lies in the catalytic effect which it exerts at the 
point of lesion, in the fact that it hastens the commencing pro- 
cess of reeovery by its powerfnl action upon the vessels and 
upon the trophic processes taking place in the regenerating 
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nerves and muscles ; and this is certainly in some measure justi- 
fied by clinical experience. 

In regard to certain contra-indications to the electric treat- 
ment of paralyses, we must refer to the sections of this worl 
devoted to the several forms of paralysis and to the various 
treatises on electro-therapeutios. 

Different kinds of badks have, from the most ancient times, 
been highly celebrated as means of cure in paralysis, although 
they do not admit of such varied application as electricity. It 
is very difficult to distinguish the direct anti-paralytic action of 
baths from those which satisfy the causal indications. The 
“enlivening” and “tonic” action claimed for various spas tells 
us very little, since this affords no explanation of their anti-para- 
lytic action. Ttisextremely probable that the principal influence 
exerted by baths consists in the removal of such causes of paral- 
yses as exndations, Inflammatory processes, extravasations, de- 
generations, ete, The removal of these conditions effects the 
cure of the paralysis, but the mode in which this is accomplish- 
ed by baths, has not, as yet, been sufficiently explained, and we 
must refer on this point to the treatises on balneco-therapeutics, 
A direct arfti-paralytic influence, due to the excitations of the 
motor apparatus, can scarcely be ascribed to any form of bath, 
whether the saline baths, the gaseous saline baths, especially 
those impregnated with carbonle acid, sea baths, pine-needle 
baths, cold-water cure, ete,, but we most rather refer their action 
to indirect reflex excitation proceeding from the skin. The 
mechanism of these actions is, however, remely obscure ; 
nevertheless the trials of them and the empirical successes that 
have been obtained are sufficiently numerous and brilliant to 
give baths a prominent position in the treatment of paralysis. 

The indifferent thermal baths, 28 those of Schlangenbad, 
Wildbad, Pfitfers, atz, Gastein, Teplitz, Wiesbaden, Warm- 
brann, Leuk, Plombitres, ete., have always had a great renown 
in the treatment of paralyses, and fulfil very different indica 
tions, according to their temperatures and elevations above the 
level of the sea; very recently, also, the highly gaseous, ther- 
mal saline baths of Rehme and Nauheim have been highly 
praised. In addition, cold saline baths sea baths, cold-water 



































baths, animal baths, have been found s 
yses; but as we have at present no exact 2 
mode of action, and are consequently unable to 
cise indications for their use, we shall here limit: 
short résumé of the more important principles that 
established by experience, referring for all details to | 
treatises," 3 

Paralyses resulting from exudation processes, § 
cerebro-spinal meningitis, simple chronic myelitis, 
affections, blood extravasations and the like, are those 
receive most benefit from the indifferent thermal baths, 
thermal saline baths. Tabetic paralyses are less approp 
treated by thermal baths, but are far more benefited by | 
mal saline baths or moderately cold-water cures, The 
hot baths of Teplitz, Gastein and Wiesbaden are best 
for the treatment of chronie rheumatic forms, though 
also be treated successfully by the energetic application of 
cold-water cure. Moderately warm baths, as those of § 
genbad, Ragatz, or at most Wildbad, are alone applicable | 
hemiplegie caused by apoplexy. Tn these affectidhs, 
watering-places with saline baths, or light cold-water cures, fre- 
quently prove more beneficial ; in paralyses from lead, sulphur 
baths are held in great esteem. e.. 

In paralyses proceeding from exhaustion, losses of Bb) 
serious disease, etc., climatic cures, mountain or sea air, 
bined with indifferent or saline thermal baths, pine-needle bat 
ete., are indicated. Tor these cases the cold-water 
usually too exhausting, A combination of a course of th 
waters with galvanic treatment appears to be particularly 


matic exudative paralysis, and this combination has been 
recommended in many other forms of paralysis (Karmin). 
proved diagnosis and a more accurate knowledge of the eff 
of baths will enable us to give better indications for their use 

The gymnastic cure, or Swedish gymnasties—as it may 


* See Braun, Balueotheraple, 3. Aull., p. 509, eb aeq. 


n apposition’ to ordinary: hyglenio/gymndation—ts of 
‘importance in the treatment of paralysis. It aims, 


) and expert guidance, to produce more active voluntary con- 
ns. The nutrition of the muscles is thereby improved and 
excitability and dependence on the will inereased, It is ob- 
u that when the paralysis is complete, no attempts to effect, 
¢ gymnastic cure can be made, because no voluntary movements 
be exeented. On the other hand, in pareses and in paralyses 
recovery has commenced, gymnastics may advantage- 
y act in hastening the progress of the cure. It is easily 
ible, however, that the range of aetion of the gymnastic 
in paralysis is very limited; in fact, it proves chiefly 
| in other kinds of disease, as in contractures and in 
eo surgery. 
In many forms of paralysis the motility may be improved 
simple active movements. With this object in view, 
atic and frequently repeated movements, either of a 
or complicated nature, should be executed with the 
ed parts, as, for example, the various kinds of in- 
gymnastics, exercise with tools, methodic raising of 
weights, ete, 































opposition of a practised assistant, who should exert himself 
accordance with the particular circumstances of the case, 
| efforts constituting the so-called duplicate, or resisting 
ents of the Swedish sehool. If, for example, the extensors. 
a joint are to be exercised, the limb must be brought into a 
d position, and the patient required to extend it, whilst the 
tant opposes the extension with more or less force; such 
rcises can, however, only be practised where the muscles are 
tolerably vigorous. In other cases, in order that a 
movement should be effected, it is necessary to aid the 
tion of the muscles, and to overcome the opposition of 
‘antagonists. It can easily be shown that in every voluntary 
tion of a given group of muscles, the antagonistic muscles, 
even those at some distance, are coincidently excited to: 


m toagrenter or less extent; and this is done in order to fix 
VoL. XI.—30 
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the position of the joint, to insure uniformity ‘atemoranes | 
and to preserve the equipoise of the body. But if a group of — 
muscles be paralyzed, any attempt to innervate them excites the 
involuntary but physiologically induced contraction of their — 
antagonists, a contraction which cannot be suppressed, and 
thus movement of the paralyzed muscles is rendered impossible. 
If this action of the antagonists be eliminated by pagsive resist- 
ance, which at the same time aids the desired contraction of the 
enfeebled muscles, even weak and slight contractions of the 
latter may be induced, and then gradually promoted by repeated 
exercise, The amount of this contraction may be increased, and 
the nutrition thereby gradually improved by passive approxima- 
tion of the attachments of the paralyzed muscles. The most 
diverse paretic groups of muscles may have their activity assisted, 
and their motility gradually augmented by systematic exercise, 
aided by the hand or by a practised assistant, or by appropriate 
elastic bands and machines. 

‘The passive movements just mentioned are particularly appli- 
cable to those cases where mechanical obstacles, which are 
opposed to the contraction of the paralyzed muscles, have to be 
overcome, the removal of which is necessary before a eure of the 
paralysis is possible, Contractures, stiffness, and anchylosis of 
the joints are cases of this kind, and in these much may be 
effected by patience and perseverance, 

The mode in which these gymnastic proceedings exert 
influence, consists, no doubt, in oceasioning frequently repe 
voluntary excitation of the nerves and muscles, so that the ae 
of conduction to the muscles is gradually rendered more facile, 
and ultimately the nutrition of the nerves and museles is aug: 
mented. The most favorable results are seen in those papeses 
which long remain after parilyses, whether of peripheral or 
origin. The progress of recovery in these eases is of 
essentially facilitated by systematic gymnastic exercise. Goo 
results may also be occasionally seen to follow the adoption of 
the same measnres in hysterical paralysis, if we are successful it 
exciting the patient to make an energetic exertion of the will 
The cases in which benefit is chiefly derived from gym 
are, however, those where deformities follow paralysis; but the 
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treatment of these affections belongs to the domain of orthopedic 


Tn all cases the method adopted shovld be based on a precise 
diagnosis and on reasonable physiological grounds, ami when 
once commenced should be pursued with care for a considerable 
period. We may discuss in a few words the consideration of 
those internal remedies that are not exelusively directed to the 
removal of the cause of the disease, but which are claimed to 
have n direct anti-paralytic action. Their number is very small, 
‘and the benefit to be obtained from them. in many cases at Ivast, 
very doubtful. The preparations of nux vomica, and particu- 
larly of strychnia and brucia, are very commonly prescribed in 
paralyses of cerebral and spinal origin. At present it is only 
known that strychnia increases the reflex excitability of the 
spinal cord, and, when taken in large doses, acts as an irritant 
‘to it, whilst it does not seem to hare any direct influence upon 
the brain or motor nerves; it is therefore not quite clear Aow it 
acts, though experience undoubtedly shows that it is really 
serviceable in many forms of paralysis. It may be employed in 
the more chronic cases, those which have become stationary 
and in which no phenomena of irritation ar present. As soon 
‘as the smallest indications of its toxic influence appear (psychical 
disturbance, restlessness, stiffness, and tension of the muscles, 
spasms, especially in the paralyzed parts, exhaustion, ete.), its 
use shonld be discontinued. The extract of nux vomica is + 
internally in quantities of from one-sixth to three-quarters of a 

_ grain, and nitrate of strychnia in doses of from one twenty-second, 
to one-sixth of a grain; the latter alkaloid may be adminis. 
tered by subcutaneous injection, commencing with onest h 
of a grain. The best results appear to have been obtained 
in cases of vesical and rectal paralysis, especially when of spinal 
origin. It has, however, been recommended and used in a great 
variety of central, as well as of peripheral, rheumatic, and similar 
paralyses. The benefit derived is often very striking (Hunter), 
‘Numerous cases have been recorded, bat none of them afford any 
satisfactory elue to the special indications for its use, Still less 
can be said of the other internal remedies formerly so much 
employed. Arnica does not justify its reputation as a 
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nerve invigorator. Ergot appears to act 
unstriped muscular fibres, and has become « 
utility in weakness of the bladder. Cantharides : 
have properly fallen into complete disuse, and a 
be preseribed only under very peculiar cire 

For a long time past certain external remedies b 
ployed in the treatment of paralysis, and are mach 
the prefesicn and by the laity. | Such are embroe 


ele. “Their action, however, is only very subordinate 1 
portant ; still some may exercise a favorable influer 

yses by exciting reflex actions, or by invigorating 
and secretory organs, or even by the simple mechanic 
rubbing and shampooing, Many of these means are 
fulfil the causal indication by their action as derivatives, 
affords sufficient explanation why they have become: 
established in practice ; to snch applications belong, stin 
embroentions, ete.; such as the liniment of camphor, 
turpentine, spirit of ants, spirit of wild thyme, ointme 
veratria, ointment of cantharides, ete.; also local bathe - 
warm water, with salt, malt, and animal baths, local douches, 
especially with cold and hot water alternately; lastly, = 





ete. These several remedies have only been enumerated in order 
that the advice may be added, that too much time should: 
be lost in employing them, and that too much reliance sl 
not be placed upon them, It may be observed, however, that 
Mitchell’ found a combination of electricity and shamp 
with alternate cold and warm douches, extremely effective 
traumatic paralyses. From the preceding accounts of the 
in ordinary use against paralysis, the general plan of tre 
to be adopted for the eure of this disease may easily be d z 
The first and most important is the determination Zod fle 
of the indicatio cansalis, Where direct anti-paralytic 
is requisite or adopted from the commencement, electricity” I 
first be used. Providing there is no special contra-indication, the 





* Lee, cit, p, 250, where a precise account és given. 
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proper choice and alternation of the other remedies must depend 
upon the tact of the physician and the special circumstances of 
the case. A judicious economy and due alternation in the choice 
of remedies is very permissible, considering the long duration 
and the slow progress of recovery, in order to allay the impa- 
tience of the patient. 

No definite rules can be laid down for the hygienic and diet- 
etic treatment that should be adopted in the different forms of 
paralyses. It must in almost all instances be determined by the 
nature of the primary disease. A few words may, however, be 
added in regard to the care to be taken of the paralyzed parts. 
They should be carefully protected against injury, especially in 
those cases where accidents are likely to oceur in consequence of 
the presence of marked anesthesia combined with vaso-motor 
and trophic disturbances. Bed-sores must be guarded against by 
appropriate position, washing, and bandaging, Lastly, we may 
briefly observe that careful attention and timely treatment should 
be given to disturbances of the exeretion of urine, because dan- 
gerous affections frequently arise from them. 


4 Particular Forms of Paralysis, 


a. Paralyses of the Muscles supplied by the Oculo-motorius, 
the Trochlearis, and the Abducens. Paralyses of the 
Muscles of the Bye. 


Ch. Bel, Physiol. uv. pathol. Unters. Deutsch v. Romberg, 1882—Romberg, Ner- 
vonkrankh. 1. 8. pp. 63, 77. 1851.—V Graf, Symptomentehre der Augenmus- 
kellihmungen, Berlin, 1869,—A. Kvlenburg. 1c. p. 469.—Benediet, Arch. f. 
Ophthalm. X. 1, 1804, Electrother, 1868.—M. Hosential, Electrother. 2. Aufl. 
Lebrb. a. Nervonkrank —Struthers, Paral, of the common motor oct. 
nerve. Monthl. Journ, of med. Se. 1853—Brenner, Petersburgh med. Ztsebr., 
XU, Hoft 5, 1867 —Goezini, L'clottroter. nella paralisi degli oculomotor, Gazz. 
med. it, Lomb, 1868.—W. rb, z, yalv, Behand, von Augen- und Ohrenleiden, 
Aro. f Augen- und Obrenheilk. v. Knapp u. Moos, Il. 1, 19%1.—Driver, 
Behand. ciniger Augenteiden mit d. const, Strom. ibid. 11.2 1878,—Consult 
alro the text-books on Diseases of the Eye by Arlt, Stellway, Schweiger, 
and others, 











‘The great importance of paralyses of the muscles of tho eye 


_ | 






470 ERB,—DISEASES OF PERIPHERAL CEREB] 


in neuro-pathology and the frequency of their oce 
alone or as concomitant symptoms of different 
diseases, oblige us to give a brief account of their 
symptomatology, and treatment. For the details of th 
diagnosis we must refer to works devoted to op! ni 
shall discuss these forms of disease collectively, sin 
sent many points of similarity, and can only be d 
from one another by their symptoms. 

Bliology.—Paralyses of the muscles of the eye are of very 
frequent occurrence, and arise from very different causes. Ciafel- 
ing cold is a very frequent cause (rheumatic paralysis of the 
ocular muscles), and seems to affect chiefly the abducens and 
the oculo-motor nerves, of which occasionally only a few 
branches are attacked; the trochlearis is seldom affeeted. 
Our knowledge of the real nature of the rheumatic affec- 
tions of the nerves supplying the muscles of the eye is as im 
perfect as that of other rheumatic paralyses, and we cannot 
determine with any degree of certainty whether its seat is in the - 
orbit or at the basis cranii, as the symptomatological data are 
too uncertain, Struthers found in one case of paralysis of the 
oculomotorins, of several months’ duration, and probably of 
rheumatic origin, atrophy and sclerosis of the nerves at the base 
of the skull, 

Wounds affecting the tissues in the orbit or cranium coneti- 
tute the next most common and important cause ; thus paralyses 
of the muscles of the eye have frequently been seen to arise from 
blows on the eyes, from penetrating wounds made with a sharp 
weapon as a knife or needle, from a blow given by the horn of 
an animal, or from fractures of the skull. Mechanical compres: 
sion of the nerves, however produced, has a similar effect, and 
the enuses leading to the compression may either be situated 
in the orbit, such as tumors, aneurisms, extravasations of blood, 
periostitis, ete., or at the base of the cranium, tumors, menin-— 
gitis, aneurisms, syphilitic affections, etc, Leber noticed atrophy 
and flattening of both nervi abducentes, where they accompany 
the carotid artery, in a case of angmented intra-cranial pressnre 
from cerebral tumor. The cases which originate in neuritis may 
also be included amongst the foregoing, and T have seen several 
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ted from erysipelas which had extended into the orbit, 

d s from acute meningitis. 

Diseases of the brain are very frequently avcompanied by 
lyses of the ocular muscles. This oceurs, for example, in 
lexy, in tumors, and other local affections, especially in the 
and cerebral peduncles, in the vicinity of the central gan- 
and near the fourth ventricle, It also ocours in many 

ms of bulbar paralysis and progressive paralysis of the cere- 
nerves. 

_ Affeetions of the spinal cord, especially tabes dorsalis, and 
lied forms of disease, are not unfrequently accompanied by 
ralyses of the muscles of the eye. Pareses of the oculo-mo- 
ius and abducens occur in the early stages of tabes, and are not, 
juentin its later stage ; they possessa high diagnostic value, 
depend for the most part on anatomical changes, which have 
ended from the spinal cord to the corresponding nerve cen- 
and the nerves themselves. 

A cause which may act in different ways, and which, on 

count of its frequency, is deserving of separate mention, is 

phitis. Paralyses of the ocular muscles are, indeed, amongst 


of syphilis, and may be occasioned by very various anatomical 
nges, as by periostitis and exostoses in the orbit or at the 
of the skull, or by gummata at various points in the 
se of the nerves or in the brain. 

- Diphtheritis must also be mentioned, since it is a relatively 
uent cause of paralysis of certain branches of the oculo-mo- 
jus (paralysis of accommodation, mydriasis). Lastly, ocular 

ralysis is not unfrequently observed after acute diseases, 

g impressions of light, excessive smoking, the abuse of alco- 

1, and similar irregularities are known to constitute canses of 
affection. 

Symptomatology.—The symptoms of ocular paralysis have, 

der von Graefe's intelligent direction, been investigated with 

dinary thoroughness, and the corresponding lesions de- 

ned with great precision by the aid of relatively simple 

; this depends upon the extreme exactness with which 

- associated and accommodative action of the ocular muscles. 
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takes place in binocular vision—which indeed, 1 
ness would be impossible, The slightest distu 
tion of either of the ocular muscles immed 
disturbance of the vision—by diplopia and wm 
tion of the globes—the so-called strabismus p 
skilful investigation and determination of the double 
which purpose colored glasses and prismsare emp 
testing practised with s view of determining the 
binocular fixation of the eye, by observation of the m 
which the head is held, ete,, the affected muscle may 
exactly determined and the degree of its functional di 
ascertained. or further particulars we must refer 
Graefe’s works, from which we make the following brief abstract. 

Paralyses of the muscles of the eye betray themselves, | D 
some defect of the absolule mobility of the eye in the a 
of the action of the paralyzed muscle. This defect is only 
ing when the paralysis is complete, and in simple paresis the 
symptoms may be very slight, since, on account of the easy 
movement of the globe, the power required for its rotation is 
extremely small. As a rule, the defect is only perceptible 
when the two eyes are compared, by which means alone can it” 
be ascertained with certainty whether the deficient movement 
is, or is not, within the limits of health. An abnormal mode of 
movement is sometimes associated with the defect, and is indi- 
cated by a spasmodic or jerking contraction of the paralyzed mus- 
cles, or by concomitant actions of other muscles leading to ab- 
normal rotation of the globe, etc. 

The recognition of paralysis of the muscles of the eye is ren- 
dered more certain by the defect of tls relative mobility, 3 
compared with the associated movements of the other 
Since, under normal conditions, a uniform impulse of the will” 
acts, always, on the coincidently active muscles of both sides, 
that muscle, which is suffering from diminished functional 
tivity (paretic or paralytic), lags behind the opposite hi 
one in its contraction; the extent of rotation of the eye 
limited, and that limitation becomes objectively visible a 
squint or strabismus, which makes its appearance wheney 
contraction of the weakened muscles is required for binocular 
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vision. The immediate functional result of this relatively smaller 
rotation of the eye on the affected side is double wiston—diplo- 
pia—which is the pathognomonic symptom of all paralyses of 
the ocular muscles. 

This lagging behind of the globe, and consequent separation 
of the double images, augments in proportion as the object 
looked at approximates that part of the field of vision which 
is commanded by the paralyzed muscle; and it is just this pro- 
gressive increase of the deviation and of the diplopia towards 
the side of the paralyzed muscle which distinguishes it from 
concomitant strabismus. In order to make use of diplopia, 
ms a means of ascertaining which muscle is affected, von Gracfe 
has given a very simple rule, namely : that if the double images 
occur on any side of the common field of vision (right, left, 
upper or lower), that eye is affected with paralysis in which the 
image appears most advanced towards the same side, this eye 
having more or less lost the power of being rotated in that 
direction. 





For example, if the double images occur on the left side, then if the image of the 
left eyo lies towards the left, (homonymous diplopia), thikeye is tho affected one, and 
‘the muscle which should tarn it in this direction, the abducens, is that which is par- 
alyzed. If with similar position of the object, the image of the right eye is directed 
more to the left (crossed diplopin), the right eye is affected, and the force which 
should rotate the eye to tho left, that is to say, the rectus internus, is paralyzed, 
‘The same rnle holds good, mutatis mutandis, for the right upper and lower segmenta 
‘of the field of vision. 


Homonymous and crossed double images thus occur, for 
which the rule holds good that, in pathological convergence 
of the visual axis, Aomonymous, in pathological divergence, 
decussated double images ave perceived, 

In many cases a so-called overlapping or confused double 
vision may be observed, in which the patient only complains of 
indistinct vision or is only incommoded in certain parts of the 
field of vision; this condition is characterized by the vision be- 
ing perfectly good with each eye alone. The double images can 
usually be rendered very apparent by the use of colored glasses 
with direction of the attention to them, 


be 

















tic, and constitutes a valuable aid to the diagnosis | 
ses. It oceurs when the sound eye is covered with the 
the affected eye is chiefly or exclusively used for 
object. If the fixed object be moved in the direction 
action of the paralyzed muscle, this muscle will have to 
progressively increasing efforts to preserve the fixation. The 
same efforts will, however, in accordance with the law of assocla- 
tion, be made by the muscles of the sound side, and the healthy 
eye is thus thrown into a state of deviation much greater in degre 
than that of the affected eye when the sound one is used for 
fixation. This is owing to the circumstance that, in the former 
case, much stronger nervous efforts are made to which the healthy 
eyeresponds, Thus, for example, in paralysis of the rectus exter- 
nus, if some object is held to the outer side of the affected eye, 
a strong secondary deviation, inwards, is produced in the sound 
eye by the action of the associated rectus internus, and so cor- 
respondingly in paralysis of every other muscle. It is charac- 
teristie of this secondary deviation that it is greater than the 
primary deviation of the paralyzed eye (always oppositely 
directed), and that it increases in proportion to the resistance to 
the innervation of the affected muscle; it thus forms to some 
extent a measure of the amount of this disturbance of innervation. 
The fact that it is greater than the primary deviation is of great 
value in the diagnosis of very slight and scarcely pereeptible 
disturbances of the affected eye, particularly in those muscles 
that exhibit when paralyzed so small a deviation as the obliqnas 
superior. The greater amount of the secondary deviation may 
here greatly facilitate the diagnosis. 

A symptom that is very annoying to the patient is the false 
projection of the field of vision, Tn consequence of the increased 
muscular effort that is made with the affected eye, the amount of 
rotation effected is over-estimated, and consequently an erroneous 
Judgment is formed of external objects. The field of vision is dis- 
placed in the direction of the action of the paralyzed musele: in 
paralysis of the abducens, for example, towards the outer side 
and in paralysis of the rectus inferior, downwards. If, in paral 
ysis of the abducens, the patient grasps quickly at an object held 
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before him in an appropriate direction, he will miss it by going 
too far to the outer side. 

This symptom is particularly noticeable when several muscles 
are coincidently affected, and when the patient is obliged, as in 
certain occupations, frequently to change the field of vision alter- 
nately in opposite directions, as in walking. The false positions 
of the field of vision and the apparent movements of the objects 
produce a feeling of great insecurity, and the giddiness which is 
so frequent and characteristic a symptom of paralysis of the 
ocular muscles, This occurs especially when the paralyzed eye 
is alone used, and is not to be confounded with the unpleasant 
feeling which the perception of double images occasions in binoc- 
ular vision ; the latter sensation may sometimes rise to actual 
pain, caused by the abnormal efforts at contraction that are 
made to avoid the double vision. The pain occurs, therefore, 
principally when objects are looked at in certain directions, 

Some of these troublesome symptoms may be avoided by the 
patient; first, by covering the affected eye, so a8 to prevent ita use 
and to escape the unpleasant sensation of double images ; and, 
secondly, by Holding the head ina peculiar position, so that 
that part of the field of vision only is used in which no double 
images ocenr. These positions of the head are very character- 
istic, since they differ in accordance with the different muscles 
that are paralyzed. The head is then generally kept rigidly in 
the same position. 

A similar advantage can be obtained in certain minor pareses, 
particularly of the muscles effecting horizontal rotation, by the 
possibility of effecting fusion of double images. This only 
exists to a certain small extent, thongh varying in particular 
cases, but may entirely conceal the existence of diplopia, This 
may, however, generally be demonstrated by examination with 
proper prismatic glasses refracting upwards or downwards. So, 
too, by examination with proper prisms, the power that exists 
of combining more or less widely-separated double images may 
be ascertained, This may prove of importance in the diagnosis 
of the seat of the paralysis. 

Of scarcely less importance 2 is, lastly, the secondary contrac- 
tureof the antagonistic muscles, so common in many paralyws of 


































intensity, partly owing to the unilateral 
cles, partly to the loss of the opposition formerly « 
paralyzed muscle, and the consequent gradual. 

ing, and partly also, in many instances, to active 
is obvious that this condition increases the extent « 
augments the distance of the double images from 


of the originally paralyzed muscle towards the opposite 
The diplopia cansed by the contracture remains, however, : 
the same on the side of the contracted muscle, whilst 
gressively increases on the side of the paralyzed musele. 


After these general observations, the special symptoms of 
the different paralyses of the ocular muscles may be rather 
briefly given. 

1. Paralysis of the oculo-motorius.— This nerve innervates: 
the levator palpebrie superioris, the rectus superior, the rectus 
internus, the rectus inferior, the obliquuas inferior, the musculus 
sphincter iridis, and the musculus aecommodatorius. 

Complete paralysis of the oculo-motorius, and, consequently, 
of the above-named muscles, presents a very characteristic ap- 
pearance. The upper eyelid hangs motionless, reaching to Ra 
lower border of the cornea, and cannot be raised (ptosis). The 
eye is almost completely motionless, yet when at rest is still tol- 
erably straight, providing no secondary contractures have taken 
place in the unaffected muscles (rectus externus and ol 
superior), The movements inwards, upwards, and directly 
downwards are completely abolished; on the other hand, rota- 
tion outwards is preserved. No movements can be made either 
upwards and outwards, upwards and inwards, or downwards | 
and inwards, but the eye can still be rotated downwards and 
outwards. Every effort to move the eye eanses it to rotate 
downwards and outwards, owing to the action of the external 
rectus and superior oblique, and it gradually becomes fixed 
in this position by the contracture of these muscles. ‘The pupil 













inished. Fixation is only possible in a downward 
d direction; double images appear in almost the 
field of vision. Secondary deviation of the healthy eye 
in all directions, with the exception of that towards 
oted eye. The eye is frequently slightly protruded, pro- 
the so-called exophthalmus paralyticas, because almost 
straight muscles of the eye are paralyzed. The acute- 
of vision may, however, be perfectly normal, 















e efforts of fixation are made, Hence, the feeling of giddiness 
very strongly marked and annoying, if, indeed, vision be not 
her prevented by the ptosis, The eye is generally kept 
d intentionally by the patient. The position of the head is 
o avery oblique one, being tnrned backwards and towards the 
side, if this be not rendered superfluous by the occur- 
nce of ptosis. 
Partial paralysis of the oculo-motortus may either affect a 
e muscle or several muscles. 
aralysis of the levator palpebra superioris—Ptosis.— 
form of paralysis may be quite isolated, as when it arises 
injuries, or even spontancously; it ia frequently associ- 
d with paralyses of the superior rectus, which is also sup- 
by the superior branch of the oculo-motor nerve; the 
lid hangs motionless; the fissure of the lids is greatly 
ed; and even when the eye is directed upwards, the lid 
raised; it is only very slightly elevated when the healthy 
closed and the other is directed upwards ; the auxiliary 
a and influence of the frontal muscle is very charac. 
¢, cansing elevation of the eyebrows and deep wrinkles 
ss the forehead. As improvement takes place, the lid grad- 
y rises higher and higher. 
Paralysis of the rectus superior —The power of turning the 
upwards is impaired, so that the line of vision is either 
at all or but slightly raised above the horizontal plane; 
ion downwanls occurs, the visual axis being directed more 
wards than in the sound eye—strabismus deorsum ver- 


; the cornea diverges a little outwards from the action of 
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the obliquus inferior. The double images are ; 
vertically and slightly decussate, that of the paralyzed 
being the higher of the two, and the vertical 

them increasing with the elevation of the point of fixation. ‘They 
disappear at the horizontal lino (providing there ia no contracture 
of the inferior rectus). Objects in the lower half of the field 
vision are seen single. Secondary deviation of the eye 
takes place upwards and somewhat outwards. ‘The field of vis- 
jon of the affected eye is projected upwards, and the head fs 
depressed in order to avoid the double images. A feeling of gid- 
diness rarely occurs, and indeed is only felt on climbing a steep 
staircase or a ladder. When secondary antagonistic shorten- 
ing takes place, the double images extend towards the lower 
part of the field of vision, though only to a less extent. This 
paralysis may also be isolated ; it is, however, frequently asso- 
ciated with ptosis. 

In paralysis of the rectus internus there is impairment of 
the power of rotating the globe inwards, and, when the paralysis 
is complete, no movement can be effected beyond the vertical 
line; there is deviation of the eye outwards, and the axis of the 
eye is inclined outwards—strabismus divergens. The double 
images are side by side and crossed, the image of the diseased 
eye being on the healthy side, ‘The lateral distance between the 
images increases with the movement of the object towards the 
sound side ; objects appear single in the outer half of the fleld 

vision, providing no antagonistic contractures be present. 
ondary deviation of the sound eye outwards, Tho 
sion of the affected eye is projected inwards, the head 
is turned towards the healthy side. When antagonistic contrac- 
ture has taken place, the diplopia extends into the outer half of 
the field of vision; the distance of the double images beeomes 
er, but remains stationary externally, and increases progres 
sively towards the inner side. 

Paralysis of the rectus inferior.—The symptoms are here 
exactly the inverse of those observed in paralysis of the reetus 
superior. The mobility of the eye downwards is impaired, the 
globe remains at a higher level, the visual axis deviates upwards— 
stvabismus sursum yergens; the cornea is also turned a little 
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outward, owing to the action of the obliquus superior; the 
double images are vertical, slightly oblique, and crossed, the 
image of the affected eye being lowest. Objects appear single in 
the upper part of the field of vision, There is secondary devia- 
tion of the sound eye downwards and somewhat outwards; the 
head is inclined forwards; the feeling of giddiness is very 
marked, This form of paralysis is particularly troublesome 
whenever the line of vision is lowered, as in walking, in all kinds 
of handiwork, climbing stairs, ete. When secondary contracture 
of the rectus superior occurs, the corresponding symptoms are 
produced. 

Paralysis of the obliquus inferior.—The defective mobility 
of the eye is not here very readily perceptible, but becomes 
most obvious in the upper and inner angle of the field of vision; 
it is often more easily recognized by the secondary deviation 
upwards and somewhat outwards of the healthy eye. Devia- 
tion of the affected eye occurs to some extent downwards and 
inwards; double images are chiefly observed in the upper half 
of the field of vision, standing not quite vertically to one 
another, and being homonymous and somewhat oblique. Their 
vertical distance increases as the object is moved inwards, and 
their inclination to one another angments with rotation outwards. 
There is a false projection of the field of vision upwards, or 
somewhat outwards and upwards, on fixation on the median 
plane ; the head is thrown backwards and the chin turned a little 
towards the healthy side, so that the lower and outward segment 
of the field of vision is chiefly brought into use. When second- 
ary shortening of the obliquus superior has taken pla 
double images extend into the lower half of the field of 

Tt several of these muscles, as not unfrequently occurs, are 
coincidently paralyzed, the symptoms are combined and may 
become very complicated and difficult to decipher. The details 
of the diagnosis cannot here be considered, 

Paralysis of the sphincter tridis,—Mydriasis paralytica,— 
In this affection the pupil is in a medium state of dilatation, 
and is nearly or completely motionless when subjected to the 
stimulus of light; it contracts also very little, or not at all, 
when the eyes are strongly converged, or when efforts of ac- 
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commodation are made; it may be still 
pine. Vision is rendered indistinct, in 
dispersion; bright light is intensely disag 

accommodation is often diminished, but may b po 
served, 


Paralysis of the musculus aceon ceria 


—This affection may oceur quite inde b 
also complicated with mydriasis; in this form of 
focal distance is increased ; the patient. finds’ 
pable of focusing near objects) or of reading = 
hence often forms an incorrect estimate of the size 
of objects, Paralysis of accommodation is one i 
common symptoms of diphtheritic paralysis ; it may als 
pany any other paralysis of the third nerve. 
2. Paralysis of the trochlearis nerve-—One m 
the superior oblique, is here rendered functionally 
This paralysis is not easily recognized, because the | 
is almost always associated in its action with other 
its function can be in part performed vicariously. 
usually only very slight defect of the motility of the eye; 
there is, oceurs chiefly in the inner and lower angle of | 
of vision; there is deviation of the eye inwards and 
on lowering the object, and simply upwards when it is 
far towards the healthy side. Double images appear in the 
lower half of the field of vision, on the inner side (rising so 
whit above the horizontal level, and on the outer side— 
somewhat below it), vertically superimposed, homonym 
somewhat oblique, their distance increasing towards the hh 
side, The secondary deviation is usually directed straight 
wards, and is very well marked; there is false projection of 
field of vision, downwards and a little outwards; the f 
giddiness is often very well marked; the head is 
forwards, and turned towards the healthy side (the 
Deing rotated towards the chin), so that objects are brought inte 
the upper and outer quadrant of the field of vision. “~ 
When antagonistic shortening of the inferior oblique exist 
the deviation and diplopia extend more and more into the n 
half of the field of vision, Paralysis of the trochlearis o 


sly ioe so that the globe cannot be rotated ontwards 
the middle line, or, if at all, only by a great effort, which 


is deviation of the eye inwards, or strabismus convergens ; 5. 
tient experiences diplopia in the external half of the field of 
; the double images are lateral and homonymous, and their 

e increases as the object is moved ontwards. Secondary 


ead is turned towards the affected side; there is false pro- 
n of the field of vision towards the outer side ; the feeling of 
is moderate, and is especially experienced when the 
eye alone is employed during rapid movements. When 
lary shortening occurs, the double images extend inwards, 
‘often affect the whole field of vision. 
sis of the sixth nerve is very often an isolated affection, 
‘ially when due to rheumatism. Th is the commonest rheu- 
paralysis of the ocular muscles, 
sometimes bilateral, as in tabes dorsalis, or as occurs 
acute cerebral meningitis, 
course of the different paralyses of the ocular muscles 
exceedingly, according to the pathological condition to 
they owe their origin. 


the course of a night, as, for example, in the rheumatic and 
tic forms. In other instances it develops slowly and 


wit] penis, neuritis, and chronic disease of the central nerv- 

te The patient experiences, in the first instance, a cer- 

arin of discomfort in looking at objects, especially in 

n directions, and this gradually or suddenly manifests 

s distinct double vision. The degree of interference, with 

kinds of work, varies according to the different muscles 
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affected, but the patient almost always complains of more or 
less considerable disturbance of his vision. When the paresishas 
reached a certain height, or has even increased to complete para- 
lysis, it may remain stationary for a variable period; sooner or 
later, however, secondary contractures occur, which render the 
symptoms more marked, and may considerably retard reeovery. 
Great variations are often observed in the amount of the disturb- 
ance, especially in those cases in which paresis is caused by cen- 
tral disease, as in tabes, The double vision in such eases fre- 
quently disappears for weeks, and then recurs. If improvement 
takes place, the absolute mobility of the eye usually first begins 
to be restored, the diplopia remaining for some time longer; the 
double images then gradually approximate, or only become 
visible at the limits of the field of vision, and ultimately entindy 
vanish ; and with their disappearance the disturbances of vision, 
the feeling of giddiness, and the abnormal position of the head, 
pass away, The secondary contractures remain the longest, In 
incurable cases the deviation of the eye is persistent, since it is 
cansed by the contraction of the antagonistic muscles, and 
permanent strabismus results. 

The duration of paralysis of the ocular muscles is also very 
variable, depending greatly on the causes. Rheumatic paralyses 
are usually of short duration, lasting only for a few weeks, rarely 
longer. I have several times observed rheumatic paralysis of 
the sixth nerve recover under galvanic treatment in less than 
three weeks, Syphilitic paralysis may last for months or years, 
and yet at length recover. In many central paralyses, which 
also exhibit great fluctuations, the same thing oceurs. Ineur- 
able cases are of course of unlimited duration. 

Diagnosis.—In forming the diagnosis the particular museler 
and nerves that are attacked rust first be ascertained, and the 
principal points on which reliance can be placed for this pur 
pose are contained in the above-given account of the symptoms. 
Complicated cases, however, sometimes oceur, in which several 
muscles or both eyes are affected, and which are therefore ex- 
tremely difficult to diagnosticate. On these points we must 
refer ta the elaborate work of A. von Graefe, and other special 
treatises, 
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Secondly, it is important to discover the nature of the pri- 
mary lesion, though this is not always an easy task; the deter- 
mination must be founded on general pathological principles, 
regard being paid to the causes, the course of preceding diseases, 
the accompanying symptoms, and other points. 

The diagnosis of the Zocality of the disease is often much 
more difficult. It must first be determined whether the paraly- 
sis is of centric or of peripheral origin. This is only easily 
accomplished when the injurious influences are accurately 
known, or when other symptoms are present which facilitate the 
localization of the affection, such as cerebral symptoms, vertigo, 
sensory disturbances, hemiplegia, spinal symptoms, ete., or when 
there are symptoms of some disease in the orbit or at the base 
of the cranium, ete. Where such symptoms are absent, and par- 
ticularly in isolated paralyses, we must be content with more or 
less probability, Unfortunately, electric treatment does not 
here possess any diagnostic value, because we at present possess 
no means of stimulating with certainty and without danger 
the several ocular muscles and their nerves. In this respect the 
following points may be attended to: When the seat of the dis- 
ease is peripheral the paralysis is more often complete than 
when it is central; in peripheral paralyses the extent of fusion is 
generally greater than in central paralyses. The oceurrence of 
galvanic hyperwsthesia of the portio mollis is in favor of a 
central origin, 

When it is probable that the seat of the lesion is peripheral, 
itis further necessary to determine at what point in its course 
the nerve is affected, whether the lesion is at the base of the 
brain or in the orbit. The existence of symptoms resulting 
from the affection of other nerves either of the brain or of the 
orbit, and the etiology of the disease, often afford aid in the 
diagnosis. In paralysis of the third pair, the circumstance that 
partienlar branches are affected, the implication or otherwise of 
the pupil and of the power of accommodation, may all prove of 
importance in determining the exact seat of the disease. 

But even where the seat of the lesion has been ascertained to 
be central, it may still have very varions positions, which must 
be deduced from the general rules of diagnosis for cerebral dis- 









































aphasia, and the evidence of bulbar 
affection, supply the necessary information. 
brietly refer to them. oe 
The prognosis depends essentially upon 
disease. It is almost invariably favorable. 
though even here recovery sometimes takes p 
or not at all. Traumatic paralysis of the o 
usually pursues a favorable course. In paralysis 
sion the prognosis must rest on the nature of the ¢ 
cause. Only a doubtful prognosis can be given’ 
cases, since many of them do not yield to the app 
syphilitic treatment. Paralyses, consecutive to 
most always recover, whilst, on the contrary, those 
centric origin are doubtful, and the prognosis must de 
nature of the primary lesion. It is to be noted, h 
incurable affections of the central organs, the nosis 
accompanying paralysis of the ocular muscles may be 
favorable, as occurs in tabes and in cerebral apoples 
Lastly, it may be observed that the prognosis af eo 
paralysis, which has lasted for some time, is much mo 
favorable than that of incomplete paralysis of much long 
tion, The prognosis is less favorable when in the’ 
treatment the absolute extent of exeursion in 
quickly than the approximation of the double imag 
cases heal slowly. It is favorable when a distinct and it 
taneous improvement is effected by galvanic treatment. = 
Treatment.—\t is wnnecessary here to enter into any d 
in regard to the fulfilment of the eansal indications, and 
be sufliciont to remind the reader of the treatment # 
required for injuries, for rheumatic affections (such as w 
diaphoresis, vesicants, iodide of potassium, ete)., for syphili 
affections of the central nervous system, and especially for ti 
and the like. hog 
Amongst the direct remedies, the most important is 
city, which must be employed in accordance with the g 7 
principles that have already been given in detail. ‘The mode of 
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application must in many cases have reference not only to its 
direct anti-paralytic action, but to the fulfilment of the causal 
indications. Galvanic treatment is preferable to faradic, be- 
cause, on well-known physical gronnds, it is more certain that 

| the necessary amount of the current reaches the deeper lying 
tissues. 

Method of galranization.—The stabile application of the 
eurrent should be made in alternating directions, according to 
the position of the lesion—whether in the orbit, or in the middle 

} or posterior fossa of the skull—either transversely through the 
| temples or through the mastoid processes, by placing the electrodes 
| in front of each ear, ultimately, also, longitudinally from the 
eye tothe neck. The galvanization of the cervical sympathetic 
of the same side, appears, in some instances, to be serviceable 
(Benedict). In order to act directly on the paralyzed muscles, it 
is advisable to apply the anode to the neck, and to make the 
wathode glide over the closed eyelids, especially over those points 
| which correspond to the paralyzed muscles. The currents used 
shonld not be stronger than may be sufficient to produce distinct 
contractions of the facial muscles when the face is stroked with 
the cathode. ‘The application of the current should be of short 
duration, not exceeding two or three minutes, for example, and 
eare should be taken to avoid too strong or sudden variations in 
the strength of the current (by interruptions or reversals), The 
results obtained by galvanic treatment are in many cases ex- 
tremely favorable; generally a distinct and instantaneous im- 
verment is exhibited, as shown by the increase of the absolute 
mobility of the eye and the approximation of the double images. 
The amount and duration of this improvement determines the 
guicker or slower rapidity with which recovery will take place. 
Mauch patience is often necessary in pursuing galvanic treatment, 
and many cases require to be galvanized for months before 
improvement occurs. 

Methods of faradization.—Vhis mode of applying electri- 
city may be effected by means of direct faradic stimulation in 
the vicinity of the attachments of the affected muscles, either 
through the closed lids by means of a small sponge electrode, or 
through the conjunctiva by means of » fine brush acting as an 


he 
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electrode, The iris, when affected with mydriasis, has also 
been directly treated through the sclerotic by small electrodes ; 
this, however, is a painful proceeding. The current mmst 
not be too strong, nor applied for too long a period. Good 
results are unquestionably obtained in many cases from faradi- 
zation. 

Little remains to be said in regard to the action of other 
remedies ; it has been empirically discovered that iodide of 
potassium is of great utility in many cases of unknown origin. 
Subcutaneous injections of strychnia deserve mention; and the 
calabar bean may be of use in cases of mydriasis. All these 
remedies may be employed coincidently with electricity, 

It is very advantageous, especially in the slight forms of pan 
sis, and in the final stages of paralysis, to adopt an appropriate 
system of gymnastics for the ocular muscles, partly by means of 
prisms, which aid in effecting fusion of the double images, and 
partly by regular exercises with objects, which should be slowly 
moved from the region of single vision towards the side of the 
double images, the patient endeavoring to preserve single vision 
as long as possible. In cases of mydriasis, strong closure of the 
eyelids having been observed to be associated with contrac- 
tion of thepupil, the so-called “compressing exercises’? (Kneif- 
tibungen) have been recommended as advantageous. Very 
similar in their action are the accommodation exercises for short 
distances, in cases where there is strong convergence of the visual 
“xis. 
For the removal of the visual disturbances, caused by the 
double images, prismatic glasses can rarely be employed, since 
the distance of the double images from one another is variable ; 
and the prisms requisite for compensation are, for the most 
part, incapable of being used as glasses. Such prisms can only 
be employed in cases of slight paretic deviation, and are then a 
great help to the patient, 

Operative procedures, such as setting back and bringing for- 
ward the muscles, can only be adopted when all possibility of 
recovery, or even improvement, is excluded ; the operations above 
named must then be conducted according to the indications 
afforded by ophthalmology, As a palliative remedy for the dis- 
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comfort arising from double images, a pair of spectacles, with 
one dull glass, may be worn before the eye. 


b. Paralysis in the Region of Distribution of the Motor Por- 
tion of the Trigeminus.—Paralysis of the Muscles of Mas- 
tication.—Masticatory Paralysis of the Face. 


@. Bath, Lc po 217. — Romberg, le co ps 50, 1851. — A, Bulendung, 1. es p. 402 
— Benedict, Elwetrother, 1868, p. 807. — Bitrwinkel, 2. Pathol, d, Trigeminus, 
IL. Diplegin trigem. motoria, Arch. f, Klin, Med. XIL p, 008, 1874. 


‘The motor fibres of the fifth nerve are essentially distributed 
to the muscles of mastication (the masseter, temporal, external 
and internal pterygoids), but they supply, also, one muscle of 
the soft palate (the spheno-staphylinus), the tensor tympani 
(the branch to this muscle proceeding from the otic ganglion), 
and, lastly, the mylo-hyoid and digastric through the nervus 
mylo-hyoideus. The only paralyses that are important in prac- 
tice are those of the muscles of mastication, 

Paralysis of the muscles of mastication ia, upon the whole, 
of rare occurrence, as the nerves, on account of their deep posi- 
tion, are protected from external injury and cold. Accordingly 
the lesions which affect the motor portion of the fifth nerve are 
generally intra-cranial and situated at the base of the skull, such 
4s periostitis, exostoses, caries of the bones, extravasations, 
aneurisms, and tumors of all kinds implicating the third divi- 
sion of the fifth, either inside or outside the skull ; lastly, cere- 
bral affections, and, in particular, affections limited to the pons 
and the medulla oblongata, are those which lead to paralysis of 
the muscles of mastication on one or both sides. Thus double 
paralysis of these muscles has been repeatedly observed as a 
symptom of certain forms of so-called bulbar paralysis. Bar- 
winkel has recently described a case of this kind, and I have my- 
self seen several. 

The symptoms of this form of paralysis are very simple. IE it 
be unilateral, there is difficulty or impossibility of performing 
the acts of mastication on that side; the patient chews exclu- 
sively on the healthy side. No contraction of the masseter or 
temporal muscles is perceptible, vither to the sight or touch, 
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thongh this is very distinctly marked on 
riodically recurring hardnessand swelling. — 
the jaw towards the sound side are cee 


or dry hard bread ; he has to eae 
at length, when the muscles refuse to perform 
lower jaw falls relaxed and powerless. In some 
degree of atrophy of the muscles occurs, which 
nizable to the touch by the depressions in the region o 
cles of mastication, Secondary contractures may 

their appearance in the paralyzed muscles, and thus 
lower jaw to be permanently elevated. 05 

The clectric relations of the paralyzed muscles (wh 
be made to contract with difficulty and by direct sti 
have not been sufficiently investigated. In a case evidently 
peripheral paralysis, T found both the faradic and galvanic 
excitability abolished. In bulbar paralysis there is = moderate: 
decrease of excitability, Béirwinkel found in his case that three — 
months after the commencement of the disease the excitability 
for faradic currents was lost, whilst it was preserved, though 
diminished, for galvanic currents. 

Paralysis of neighboring cerebral nerves, as of those 
ing the muscles of the eye, the facial nerve, ete., not unfrequently 
accompanies parilysis of the muscles of mastication, Very com — 
monly, also, there is anesthesia of the fifth pair, frequently lim- 
ited to the third division. More rarely there are disturbances of © 
taste, affecting the anterior half of the tongue. In addition, in 
many cases, there is a great variety of symptoms 
from the primary disease, amongst which the masticatory 
ysis occupies a subordinate position. Nothing is at pre 
Known in regard to the effects of the paralysis of the spheno- 
staphylinus, and too little attention has been paid, as it appears, 
to the tensor tympani, since the lately published results of - 
Lucue's investigations' indicate the possibility of diagnosticating 








4 Berl. klin. Wook, 1874, Nos. 14, 16, 17. 
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paralysis of this muscle by the existence of abnormal acuteness 
of hearing for high sounds and subjective deep roaring sounds, 

The diagnosis of paralysis of the muscles of mastication 
presents no difficulty, if moderate attention be paid to the symp- 
toms ; the passive mobility with active immobility of the lower 
jaw, the absence of the characteristic swelling of the masticatory 
muscles when in action, and the mode in which the ach of mas+ 
ticution is disturbed, scarcely admit of an erroneons interpreta- 
tion. The prognosis rests entirely on the nature of the primary 
cause. 

This must also be carefully considered in determining the 
treatment ; but, in addition to the causal treatment, local applica- 
tion of electrical currents—intra-muscular faradisation or gal- 
yanization—may be recommended. 


©. Paralysis in the Region of Distribution of the Facial Nerve. 
—Mimetic Facial Paralysis.—Hemiplegia and Diplegia 
Facialis.—Prosopoplegia, 


WV. Prieireich, de poralysi musculor. faciel rhcumat,—Progr, 1797. (Germ. trans. in 
“N, Briedreich’s verm, mod, Abhandl,”” Wiireb, 184,)—Ch, Bell, phys. u. path, 
Untersuch. 1882.—Gaedeehens, Nervi facial, physiol. et pathologia Diss, Hel- 
delb. 1882.—Zandouzy, Vhémipléyic fuciale chez les nouyeau-nés. Paris, 1819,— 
Bernard, de Valteration da gout dons la paral. du nerf facial, Arch, génér, de 
Méd. Dec. 1843.—Marvhall Hall, Lancet, May, 1413. —Landousy, do Véxaltat. do 
Pouie dans la paral. du n. fucial. Gaz. méd. de Par. 1891, Nos. 6, 7.—PA. IL 
Wolff, Oxyokoia durch Facialparalyse. Deutsch, Klin, 1851, No, 22—C, 
Doenine, sur los paral. génér, ou particllea dea deux norfs fac. Gaz, méd. de 
‘Pur. 1852, Nos. 46—50; 1853, Nos 2, 1. Schule, Paralys. nervi fac, exeens 
trica, ete. Wien. ned. Woch, 1857, No. 44.—Zicmasen, Lihmung von Gehimn- 
nery. on d, Basis cerebr. Virch, Arch, XIII. 1858.—Baiorlacher, Boyr. tivatl. 
Tntell. 1859.—Sohule, differ. elec. Verhalten d. Musk. bei Faciallitm. Wien. 
‘Woch. 1860, No. 27.0. 9, Granewaldt, iher Puclall. Peters. med. Ztschr. I. 
1862.—Wackemuth, progress. Bulbiirparalyse uw. Diplegia fac. Dorpat. 1864.— 
W, Sanders. Paralys, of the palate in fac, paley. Edinb, med. Journ, 1865, 
Aug.—Ziemsuen, Electr, ind. Medic. 8. Aufl, 1860.—Aazire, Case of facial 
paralysis, etc. Brit, med. Journ. 1867. Sept. 21.—Trousseau, med. Klin, des 
Hotel Dieu. Deutach v. Culmann. If, Band. 1808,—M. Rosenthal, Charakter- 
fatik der verschiedenen Arten von Gesichtslithm. Wien. 1, Presse, 1868-— 
Pierreson, de Va diplégic faciale, Arch, génér. 188%—Bitrwinkel, Casuist. 
d. doppelecit, Faciallimung, Arch, d. Heil, 1867.--Zrb, z. Pathol. periph. 






































A.Enlenburg, M. Rosenthal, and others, and the various. th 
‘thorapeutics, “ 
Facial paralysis is one of the commonest torn 

ysis. Scareely any other nerve of the human | 

often independently attacked as the facial, Th 
attributable to its exposed position rendering it lial 

forms of injury, partly to its long course through a 

osseous canal, and to its close proximity to organs 

disease, and partly to its long course in the central 
the nervous system, so that the diseases of these parts 
frequently accompanied with that of the facial. 
Facial paralysis is sometimes unilateral and some 
though rarely, bilateral; it may oceur as a paresis, 


branches of the nerves, or it may attack particular 
alone. The remarkable mimetic disturbances and d 
the impairment of various important and commonly | 
movements accompanying paralysis of the facial, 
disease very tedious, and at the same time easily recog 
both by its objective and subjective symptoms. If this | 
cient to account for the great interest which facial par J 
always excited, that interest is still further augmented by th 
that facial paralysis is of the greatest importance in | 
numerous neurological problems, since the facial nerve ! 
found to be a bundle of nerves of extremely different 
eal funetions. In consequence of the limited space at ourd 
sal, the following very condensed statement is scarcely si 
to afford an exhaustive picture of the numerous and imp 
results which have been laid down in the very voluminous li 
ture of facial paralysis, and which have been augmented 
corroborated by our own personal experience, 
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is no such thing as a decided predisposition 
; at least the cause of many persons being 
by ‘rheumatic’ facial paralysis admits of 


cold.” It has been established tr a doubt that 

is a close connection between the action of cold upon one 

of the face, and the occurrence of facial paralysis, either 
y or after the lapse of only a few hours, or, more 

, after several days. The histories of cases reported show 
number of ways in which cold may produce these 

tic’? facial paralyses—or, better, facial paralyses “from, 
(looking out of windows on a windy day, travelling in 
way carriage with an open window, sleeping near a damp 
wall, draught on one side of the face, etc.). Nothing cer- 
however, is known in regard to the real seat and kind of 
anatomical changes leading to these paralyses; but it is now 
wally admitted that there is slight exudative inflammation 
swelling of the neurilemma in the Fallopian canal; in 
ht cases the exudation is believed to be serous, in severe 
protracted cases, plastic (Schultz, Birwinkel, and others). 
opinion only one kind of anatomical change, probably 
inflammatory swelling of the nerve sheath, is present in 


mnt degrees of severity of the attack, If the trank of the 
repeal to the Fallopian canal be affected, the motility 
is impaired, and compression is not sufficiently powerful 
se complete degeneration of the nerve. But if the nerve 
eked within the canalis Fallopii, it undergoes strong com- 
; degeneration is unavoidable, on account of the limited 
e, and a severe form of paralysis is produced. Tt is obvious 
the different infensity and duration of the inflammatory or 
atic process can modify this, which is only a general ex- 
of the case. Furthermore, the extent of nerve affected 
the Fallopian canal must produce very definite varieties 
general aspect of the disease, which can be made use 
the local diagnosis, 
paralysis is not unfrequently the result of injury; 
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thus it has been observed after 2 sever 5 
blow given by an ox, the horn of which 


injuries, fractures of the skull, fractures 
bone, wounds due to missiles entering in 
Facial paralysis very frequently occurs after 
tions about the face and region of the ear, 
pation of the parotid gland ; and, lastly, ib is | n 
in new-born infants by the pressure of the Giiciow 
Osiander), 

Compression of the whole nerve, or of some of tl 
by affections of the parotid gland and adjoining par 
sion facial paralysis; thus abscesses, inflammation, 
tion of tumors in the parotid, swollen lymph glands 
recesses of the jaw, deep-seated ulcerations and 
such, for example, as occur after scrofulous abscesses: i 
glands—have all been noted as causes. 

Various diseases of the ear may also cause facial 
Craig gives an example of this form of paralysis” 
occasioned by the accumulation of hardened cerumen | 
auditory meatus, the removal of which was followed by rec 
Suppurative otitis interna, followed by caries of the 
bone, is, however, the most frequent cause of facial 
This has been observed in innumerable cases, and 
explained partly by suppurative softening and de 
the trank of the facial nerve, and partly by second 
pressing nenritis, produced by the carious process in the 
pian canal, The great extent throughout which the facial 
lies in close proximity to the tympanic cavity, suff 
plains the frequency of this connection. It can be easily’ 
stood, also, that bony tumors and neoplastic formations 
kinds, proceeding from the internal ear, oceasionally 
and paralyze the facial nerve, It appears to be less 
there is any connection between simple and suppurative 
of the middle ear and facial paralysis. Tillmann 
espouses the opinion advanced by various other authors 
Delean, Tréltseh, and others), that catarrhal diseases of the 
dle ear very frequently implicate the facial nerve, and 


ww 
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easion paralysis, and he believes that many cases which are 
usually described as rheumatic, result from a catarrh of the 
tympanie cavity; he has sought to prove the possibility of 
such intimate relations between the two, by citing a number 
of cases, and by referring to the close proximity of the nerve 
to the tympanic cavity, it being separated from the latter 
by only # very thin osseous lamella, or even only by fibrous 
tissue, and also to the fact that the nerve sends two branches 
into the tympanic cavity, and has the same nutrient artery. 
The course of these cases, the antecedent and concomitant 
disturbances of hearing, as well as the objective condition of 
the ear, sufficiently differentiate them from simple rheumatic 
cases. 

A not unusual canse of facial paralysis is syphilis, the pro- 
duets of which, as gummata, periostitis, meningitis, exostoses, 
ete., at the base of the skull, in the temporal bone, or in the 
brain, very frequently affect the facial nerve. Syphilitic aff 
tions at the base of the brain in partienlar implicate the facial 
with other nerves. 

Very various intra-cranial forms of disease may be accom- 
panied by facial paralysis, and the following groups may be distin- 
guished : in the first place, basal paraly originating from 
disease or compression of the nerves at the base of the skull 
(such as aneurisms, exudations, tumors of all kinds), and pre- 
senting the character of peripheral paralyses. Secondly, paralyses 
in the region of the facial nucleus, of the medulla and of the 
pons, which are most frequently caused by chronic inflamma- 
tory processes (progressive bulbar paralysis, multiple sclerosis), 
or by tumors and small apoplexies, or centres of softening. 
Thirdly, paralyses of the facial fibres in their course through 
the erura cerebri, along the central ganglia and in the corona radi- 
ata; to these belong the very common apoplectie and ischemic 
paralyses, which are usually connected with more or less hemi- 
plegia, and are rarely quite independent and limited to the facial 
(Duplay). Lastly, paralyses from disease of the motor centres 
in the gray substance of the hemisphere, in very diverse affec- 
tions of the cortical substance, such as abscesses, tumors, diffuse 
inflammation, ete. To this class belongs Hitzig’s case, which has 
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been so freqnently quoted,' and probably also the ease recorded 
by Leared ;* to this group belong also those pareses in the mns- 
cles supplied by the facial nerve, which are not unfrequently to 
be observed in diffuse affections of the cortex, in dementia paraly- 
tica, ete., and betray themselves especially when an attempt is 
made to draw back the lips, and in similar movements. 

Facial paralyses are rare in affections of the spinal cord, but 
they nevertheless occur when the disease extends as high as the 
calamus scriptorius, to the nucleus of the facial nerve, which is 
often the case in paralysis ascendens acuta. In tabes dorsalis, 
facial paralysis frequently occurs with partial paralysis of the 
oculo-motorius, atrophy of the optie nerves, ete. Facial paralysis 
has been occasionally observed after acute diseases, such as 
typhoid fever, scarlet fever, measles, and diphtheria; it has been 
observed also after some violent mental emotion,as intense fright, 

Symptoms,—It often happens that the symptoms of facial 
paralysis appear quite suddenly, the patient awakening with it 
in the morning, or accidentally discovering it in the looking. 
glass, or being told of it first by a friend. More rarely it devel- 
ops very gradually, spreading from branch to branch, and pro- 
gressing from the slightest paresis to complete paralysis. Pre- 
monitory symptoms are often observed for several hours or for 
days, so that after pains in the vicinity of the ear and in 
the affected half of the face, or in the ear itsell, subjective noises 
in the car, deafness, and, in many cases, abnormal gustatory 
sensations (metallic, acid, cool taste) in the affected half of the 
tongue, have been experienced for some time, the symptoms of 
facial paralysis supervene more or less suddenly. 

The symptoms are in the highest degree remarkable, and, 
when the paralysis is unilateral and complete, immediately 
strike the eye, The paralyzed side of the face appears smooth, 
flaccid, expressionless, without lines, wrinkles, or furrows, “as 
though ironed ont;” the eye is widely opened and waters; the 








Facial parvsis with abscess in the Sylvian fissure (Y) (Klappdeckel) of the opposile 
sido, Archiv fiir Payohintrie, Band IIL, p, 231, 

*A case of Paralysis of the right facial and abducens, in consequence of # cerebral 
abscoss occurring several weeks after a blow on the left parictal bone. Lanody 
1800, March 6th, 
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angle of the mouth is depressed on one side, is slightly open, 
and allows the saliva to eseape; the whole mouth is drawn 
obliquely towards the healthy side, and the tip of the nose is 
turned to the same side; every stimulus to mimetic movements 
makes the aspect more striking ; the sound side is alone brought 
into action; the patient laughs, weeps, speaks, and is angry only 
with the healthy side, the other remaining always immovable ; 
the face is distorted in the most remarkable manner, because the 
paralyzed muscles yield to the traction of the healthy ones, and 
the more the patient strives to avoid grimaces the more marked 
they become. No voluntary movements can be performed by 
the muscles innervated by the facial nerve; no frontal furrows 
appear nor any corrugation of the eyebrows; the eyelids cannot 
be voluntarily closed ; the palpebral fissure remains wide open 
@agophthalmus), the lower eyelid not unfrequently separating 
from the eye and ultimately becoming ectropic. On attempting 
to close the lid, the upper eyelid falls, to some extent, partly in 
consequence of its weight and partly because the levator is re- 
Jaxed ; the globe is rotated inwards and upwards or outwards and 
upwards, and the pupil is thus brought beneath the upper eyelid ; 
the fissure of the lids, however, remains wide open (in peripheral 
paralyses even in sleep, which is an important symptom, distin- 
guishing them from facial paralyses of cerebral origin, in which 
the branches distributed to the orbicularis palpebrarum are not 
coincidently paralyzed). This inability to close the lid, and 
especially the coincident paralysis of Horner's muscle, inter- 
feres with the entrance of the tears into the lachrymal canala, 
and they continually overflow upon the checks (epiphora), 
‘The imperfect closure of the lids renders the removal of particles 
of dust from the eye impossible; and these particles, together 
with the stimulus of the air on the persistently open eye, cause 
hyperemia of the conjunctiva, which may increase to eatarrhal 
inflammation, and is not infrequently accompanied by inflam- 
mation and ulceration of the cornea and impairment of vision. 
‘The patient loses the power of wrinkling up the nose on the 
affected side, of raising the upper lip, of laughing, and of drawing 
the angle of the mouth up on that side. The lips eannot be 
pursed up, because the paralyzed side drags behind; whistling 
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becomes impossible, and when any ai 
the cheeks the air escapes on the 
the water when the patient tries to drink. 
distinet, because the labial sounds are imp 
the necessary movements of the checks ¢ 
movements of the cheek accessory to masti 0 
mastication is rendered difficult becanse the food Ir 
the teeth and the cheek, and has to be brought b 
finger. The external muscles of the ear are also ii 
though it is only in occasional instances that the failw 
function can be ascertained with certainty and fi ty 
then the coincident paralysis of the platysma, of 
belly of the digastric and that of the stylo-hyoid can al: 
demonstrated. 

Special attention is due to varions other sympton 
depend partly on the affection of branches of the facial pro 
ing from a higher level, partly on the implication in the disease: 
of varions tissues near the nerve,—symptoms that are | nly 
present in certain cases, but which have important b 
the diagnosis and prognosis of these cases. We must 
these in some detail. 

Behavior of the velum palati and woula.—The velam 
has been observed to be affected with paralysis in a nam 
cases. When affected it hangs loosely downwards on the 
lyzed side, oceupying a lower position than on the soun 
and exhibiting decidedly diminished action in phonation 
reflex irritation, so that it is retracted towards the sound 








nasal twang, and, on drinking, fluid escapes throngh the no 
of the paralyzed side, The uvula is not unfrequently ob 
the point being drawn sometimes to the healthy, sometimes 
the alyzed side, the cause of the difference, notwithst: 
all the researches that have been made and the diseussions 
have been held in regard to it, not being yet perfectly n 
stood. It is well known that motor fibres pass from the 
seentia gangliformis of the facial through the nervus petrosns 
superficialis major to the spheno-palatine ganglion, and from 
this to the velum palati; these serve for the innervation of the 
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of the velum palati (chiefly the levator palati, 
others also). If the cause of paralysis be situated 
intumescentia gangliformis, the fibres distributed to 
-palati are implicated, and consequently paralyzed, 
shifting of the position of the velum palati, particu- 


» implication of the levator palati. The abnormal position of 
uyula is more difficult to explain, because this deviates some- 
es to the paralyzed and sometimes to the healthy side. The 
n to the healthy side is easily explained by the prepon- 

g influence of the healthy muscles, and Sanders has 
vored to explain the deviation to the paralyzed side by the 
action of the healthy pharyngo-palatine muscle. 

eover, it might be expected, from the manifold interweaving 
the muscular fibres in the velam palati, and their diverse ner- 
supply, that great individual differences would occur, 

g their expression in different positions of the uvula. But 
the uvula diverges, to one or the other side, very commonly 
persons, little stress can be Jaid upon | a symptom 


in phonation only as evidence of the affection es the nervas. 
trosus superficialis major. 

‘ehavior of the sense of taste and the salivary secretion.— 

not unfrequently, present interesting and diagnostically 

nt anomalies. It is well known that the chorda tympani, 

proceeds from the facial nerve in the lower part of the 

n canal, is the chief agent in the sense of taste for 

terior half of the tongue, and the principal secretory 

for several salivary glands, We have already, in speak- 

0 { the gustatory neuroses (p. 239, et seq.), sought to establish. 

the gustatory fibres of the chorda tympani accompany 

for only a part of its course, probably leaving it by 

petrosus superficialis major, at the level of the gan- 

geniculi. Tence, if the cause of the paralysis affect the: 

ial nerve at any point between the ganglion geniculi and the 

off of the chorda tympani, disturbances of the sense of 

occur, whilst such disturbances are absent in lesions 


the nerve at the basis cranii, or below the giving off of 
‘VOL. XI.—2 
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the chorda, This conclusion is sufficiently. 
ence. In the first place, in many instances 
others), a subjective metallic or sourish taste i 
the anterior half of the tongue of the same side, 
preeedes the occurrence of the paralysis; 
usually shows that the sense of taste is complet 
materially retarded (especially for acid, sweet, 

in the anterior two-thirds of the half of the tongue con 
to the paralyzed side. Since the other half of the 

tongue, and both sides of the base of the tongue pre: 
gustatory sensibility unimpaired, the disturbance is 

unnoticed by the patient, and is only discovered 
investigation, Whether the chorda also supplies 
to the tongue, the paralysis of which diminishes the si 
of its apex, is at least doubtful. I have, hitherto, in 
cated cases, always observed that the sensibility of 
was unimpaired, thougli there was paralysis of the 
sense. 

A diminution of the salivary secretion on the 
side is less certainly and easily ascertained, yet it 
repeatedly demonstrated, first, by Fr. Arnold (1838), 
quently by Romberg and others, and the patients not 
gnently complain of an unusual dryness of this side of 
mouth, “that the water does not flow on that side.” The see 
tory fibres of the salivary glands leave the facial, partly 
the chorda, partly by the petrosus superficialis minor; 
appear to leave the brain in the trunk of the facial— 
Wachsmuth considers the dryness of the oral cavity as 
stant symptom in paralysis having its seat above the 
geniculi. 

Disturbances of the hearing are uncommonly frequent 
paniments of facial paralysis, but have very different 
the paralysis, in different instances. From the purely 
coincidence of facial paralysis with the common lesions 
enr, a causal connection between facial paralysis and 
disturbances may occur in the following ways: 1. There an 
tain diseases of the middle ear, and of the adjoining parts of 
temporal bone, which either depend upon the same lesion ag th 
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facial paralysis, and are co-effecte of the same cause (wounds, 
“catching cold,” etc.), or from which the morbid process has 
extended to the nerve. In these cases, in addition to the diffi- 
culty of hearing and subjective noises, objective indications of 
the diseases in question, such as the presence of exudation in 
the tympanic cavity, perforation of the tympanic membrane, 
suppurative aural catarrh, and frequently galvanic hyperwes- 
thesia of the auditory nerve, may also be demonstrated, 2. In 
addition to the paralysis of the facial nerve, there is a similar 
affection of the anditory nerve, which indeed cannot easily en- 
tirely escape being affected by diseases which affect the facial at 
the base of the brain and in the meatus auditorius internus, In 
these cases, whilst investigation shows that the middle is in 
tact, there is difficulty of hearing, or complete deafness, with 
subjective noises and occasionally abnormal conditions of gal- 
vanic excitability of the auditory nerve. 3. Lastly, paralysis 
of the facial nerve, with complete absence of the above-named 
changes, may occasion disturbances of audition, which Inve 
recently been satisfactorily explained. Ron first observed in 
his own case a disagreeable sensation in his ear with loud noises, 
Wolff then described and sought to explain “oxyokola” oveur- 
ring in cases of facial paralysis; this symptom lias become well 
known through Landouzy's treatise, and has since been estab- 
lished by various authors, whilst it has lately been made the 
subject of special communications by Lucae and MHitvig. Ac- 
cording to the researches of Lucae’ there ean be no longer 
any question that the hyperacusis (or abnormal acutenvss of 
hearing of all musical tones, which may also express itself ag 
an abnormal power of perceiving deep notes, which is often 
associated with a subjective sound of high piteh) present in 
facial paralysis is referable to paralysis of the stapodius 
muscle and the resulting overaction of the tensor tympani, If 
this symptom of abnormal acuteness of hearing be present, we 
are therefore justified in believing that the lesion is situated jn 
the facial nerve above the point where the little branch for the 
stapedius muscle is given off. 























+ Beel kdin. Wooh. 1874, Now 14, 16, 17. 
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ficient discharge of tears, there is an abnormal 0 
side of the nose which impairs the sense of smell, a 
other, the paralysis of the muscles moving the alae ai (levat 
alee nasi and compressor narium) seriously interferes witli the 
easy access of the air to the olfactory canal of the nose in 
mode that has been already described in the account given 
anosmia, (See above, page 258, et seq.) on 
The behavior of the tongue appears to be bale 2 wey 
mal, even when most carefully tested in all uncomplicated of 
When protruded, it is straight, and it lies straight in the floor 
the oral cavity, The abolition of the motility of the digastric 
the stylo-hyoid muscles appears to exercise no not 
influence on the position and movement of the tongue The 
statements in regard to the obliquity of the tongue in isolated 
paralysis of the facial appear consequently to depend in great 
part upon an casily explicable error of observation ; for, on open 
ing the mouth, its paralyzed angle is drawn towards the healthy 
side, and is consequently considerably nearer to the border of the — 
tongue than the healthy angle is, and thus the tongue may pre 
sent the appearance of being in an oblique position. ; 
The sensibility of the paralyzed half of the face as 2 rule 
remains normal, providing the trigeminus is unaffected. Consid- 
ering the intimate association that exists between the fibres of - 
the fifth pair and those of the plexus anserinus, this is ¥ 
noticeable and indicates that the seat of the paralysis is usually 
in the trunk of the facial. If the peripheral branches be affected, 
ponding disturbances of the sensibility may usually be 
ved, Tn regard to the relations of the musewlar sensibilily 
muscular sensibility), T have not been able bad 
satisfactory starements, thongh it is unquestionably deserving of 
being carefully examined and tested, eo . 
The effect upon the reflex movements varies considerably in 
different instances ; they are completely abolished in the paral: 
yzed muscles in all cases of peripheral origin, The few faint 
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ts that have been made to speak of some reflex actions 
- present in peripheral paralysis must remain unheeded, 
as no irrefragable proofs are advanced of their existence, 
cases no reflex actions can be obtained by stimulation 
conjunctiva or visual apparatus or of the skin of the face. 
contrary obtains in cases of paralysis proceeding from the 
halon and especially from the hemispheres. The reflex 
are here completely preserved, and the eyelids, which the 
nt is entirely unable to close by a voluntary effort, readily 
and close on irritation of the conjunctiva and during sleep, 
has laid great stress upon the occurrence of unusual and 
ecially upon decussated reflex actions as a means of diagnos- 
ing the seat of the disease in the neighborhood of the fa- 
nucleus; but reliance is only to be placed upon them when 
ecautions have been taken especially to avoid diffusion of 
current when electrical irritation is employed. If this be 
», we ure justified in admitting the presence of a disease of the 
substance in the neighborhood of the facial nucleus, 

t has been said in regard to the reflex movements, may 
epeated for the associated movements: in peripheral paralyses 
‘y completely fail ; in central paralyses they may be present, 
it will depend upon the seat of the morbid process in the 
whether the muscles withdrawn from the influence of the 
will contract in the ordinary manner in the movements of respir- 
in yawning, and in laughing. Important points in regard 
osis may be determined thereby, 

As a rule, 20 raso-motor disturbances are observed in facial 
at least, nothing of the kind is to be perceived in the 
i” it is even frequently mentioned in the reports of cases of 
l paralysis, that blushing occurred in the same manner upon 
cted as upon the healthy side. The hyperemia of the 
netiva is only a consequence of stimuli acting constantly on 
unprotected globe. This, however, does not exclude the pos- 
ty that considerable vaso-motor disturbances may occur in 
muscles supplied by the facial. Such changes are, indeed, 
bable, since in many cases, especially in the so-called 
fheumatic and traumatic paralyses of the facial, as well as 
is of this nerve from compression, well-marked ¢rophic 
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disturbances are frequently observed. \ 
high degree of atrophy of the muscles, which 
incurable cases may lead to their complete p 
paralyzed half of the face then appears greatly su 
which is as thin as paper, is drawn tightly over 
contours of which are brought strongly into relief ; an 
become thin and flabby. On the other hand, no cb 
served in the external skin, the hairs, or epidermis. — 
Lastly, the electrical behavior of the paralyzed f 
muscles is of the greatest importance from various points ¢ view. 
It has been most profoundly studied, and its mmpotieeeee 
accurately estimated, in the so-called riewmatic fae 
sis, and is deserving here of special attention. Carefal electrical 
examination of a great number of cases shows that they may, — 
according to their reaction with electricity, be divided into 
several groups, which differ from one another considerably in 
their course, In the first place, there is a group which pre 
sents no change in the faradic or galvanic excitability, either in 
the nerves or in the muscles. Throughout the whole duration of 
the disease, the paralyzed nerves and muscles reaet q) 
tively and qualitatively exactly in the same manner to both — 
Kinds of currents as do the non-paralyzed. The prognosis in 
all such eases is extremely favorable. They recover in the 
course of two or three weeks, cither spontaneonsly or under any 
kind of treatment, This is the méd form of rheumatic facial 
paralysis, (Brenner only observed in one case, that recovered in 
a few days, a slight diminution of faradic and galvanic excit- 
ability after the second day, which, however, soon again dis 
appeared.) 4 
Those facial paralyses of rheumatic origin, which exbibit in 
the most typical form all those quantitative and qualitative 
changes of excitability which we have termed the reaction of de 
generation, may be united ina second group. It was in facial 
paralysis that this anomalous electrical reaction was first ah 
served (Baierlacher), and it has been most frequently and are 
fully investigated in it; numerous observations have now sufll- 
ciently shown that the course of these changes of excitability is 
exactly the same in facial paralysis as in traumatic paralysis, 
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they present the typical character of the reaction of de- 
‘We may therefore refer to the above-given detailed 
(page 426) of this form of reaction, since what is there 
d is applicable also to facial paralysis. ‘There is diminution 
| loss of faradic and galvanic excitability of the nerves, loss of 
faradic excitability of the muscles, quantitative increase and 
ilitative alteration of the galvanic excitability of the muscles, 
eof their mechanical excitability—such are the principal 
ters of the condition which we need not here stop to de- 
in detail. It may, however, here be once more mentioned, 
according to the more or less advanced recovery of the pa- 
jis, the characters presented on electrical exploration may 
ry ; but with the above-given statements before us, the stage of 
¢ disease will be easily discoverable, No doubt can be enter- 
ed that the above described (p. 412) histological changes in 
nerve and muscles here also form the basis of the reaction 
degeneration ; at the same time, special investigations on this 
it are needed. The prognosis of this second group is essen- 
unfavorable. In almost all cases the duration of the 
‘ion must be expected to be considerable, lasting for two, 
ur, Six months, or even more, and such a case as that reported 
y Brenner, in which, the reaction of degeneration being fully de- 
recovery was almost complete in the course of six 
must be regarded as exceptional. ‘Traces of the paralysis 
often observable after years, in a certain stiffness of the 
ents, slight contractures, and muscular twitchings, This 

the severe form of rheumatic facial paralysis. 
‘My own observations teach me that no complete and sharp 
netion exists between these two groups in nature, but that 
ere are transitional states, which I shall term intermediate 
In these the reaction of degeneration is not only com- 
ly developed, but it presents the characters above described. 
437). In accordance with this, the prognosis of these inter- 
te forms, of which I have observed about six in a total of 
eix cases, is relatively favorable ; they recover in from four 
weeks, and the motility is often completely re-established 
when the alterations of excitability are still strongly 
The characteristic feature of this form is, that the 
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faradic and galvanic excitability of the nerve is 
lost, but only somewhat depressed, whilst the 
always remain excitable through the nerve in 
exhibit in the most exquisite form the increase and 
alteration of the galvanic excitability in addition to | 
of the mechanical excitability. Even at the close of the first 
week this simple depression of the excitability of the nerve may 
be observed, partly owing to the circumstance that, to produce 
the minimum contractions on the paralyzed side, somewhat 
greater strength of current is required than wpon the sound side, 
and partly because with equal strength of current, both faradie 
and galvanic, the contractions are much less free on the 
side. No further diminution, however, occurs, but with the 
re-establishment of motility, which usually occurs at an early 
period, the electrical excitability of the nerves gradually returns 
toits normal standard, In the meanwhile, the already mentioned 
alteration in the muscles becomes developed in the most distinct 
manner, in the course of the second, and, more rarely, of the thind 
week, and exhibits, both on direct and on indirect excitation, @ 
very different behavior. In direct iritation their contraction is 
slow and protracted ; the anodal closing contraction is stronger 
than the cathodal closing contraction, whilst on indireet exelta- 
tion the contraction is short and quick and the cathodal closing 
contraction stronger than the anodal closing contraction. If, in 
addition, early restoration of motility occur whilst the abave- 
mentioned partial reaction of degeneration persists for weeks, the 
symptoms are rendered still more interesting. For the prac 
titioner, however, the prognostic significance of these symptoms 
is of chief importance, Tn a scientific point of view, it is interest- 
ing to observe that a characteristic alteration in the muscles may. 
oceur even when the nerves have not undergone complete 
degeneration ; but we do not yet possess any explanation of this 
interesting fact. 

In draumatic paralyses of the facial. nerve, such as may be 
occasioned by surgical operations, gunshot wounds, fractures of 
the temporal bone, ete., the rexction of degeneration exhibits 
itself ina typical form, This is the case also in all paralyses 
Srom sufficiently severe compression, such as may be caused by 
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tumors of the basis cranii, caries of the temporal bone, neuritis, 
etc. If the compression of the nerve be only moderate, their 
electric excitability may remain completely normal. Brenner 
found in one case of paralysis, consequent on suppuration in the 
tympanic cavity, and in another case, following a suppurating 
tumor of the parotid gland, a considerable and uniform increase 
of both the faradic and the galvanic excitability of the nerves 
and muscles. 

In paralyses resulting from diseases in the vicinity ef the 
Savial nucleus, as, for example, in progressive bulbar paralysis, 
@ simple and moderate diminution of the electric excitability 
occurs in the nerve and muscles when the paralysis has lasted 
for some time. 

When it is maintained, as it has been by M. Rosenthal, that 
in diseases of the pons the reaction of degeneration oceurs in 
the region of distribution of the paralyzed facial nerve, the 
observation only holds good for those eases In which tumors in 
this region compress the nerve at the base of the skull, and thus 
really occasion a peripheral paralysis of the nerve, 

In paralyses above the pons, that is to say, in purely cerebral 
and for the most part apoplectic paralyses, there is usually no 
change of the electric excitability. In some instances, how: 
a slight increase may be demonstrated to be present ata cer taln 
stage of the disease, 








A few words may here be added in regard to bilateral facial 
paralysis, the so-called diplegia facialis, which many authors 
have endeavored to distinguish as a special form of disease. 
But inasmuch as the two facial nerves, so far as our present 
knowledge extends, have no common point except the point of 
decuszation, which is situated in the pons, the so-called diplegia 
facialis is as a rule only a more or less accidental coincident 
affection of the two nerves at, some point of their course, Ibis 
obvious that this accident is the more likely to oceur (1 
the two nerves are to each other, as at the basis eran 
medulla oblongata, and in the pons; on the other hand, it occurs 

























more rarely the further apart they run from | 
in the direction of the periphery or toward 
brain. The observations that have been made ny 
of the affection are in accordance with this. (See 
Diplegia Facialis is of most common oce p 
affections of the medulla oblongata, and, as is well | 
bilateral or diffuse facial paralysis constitutes a 
feature in the symptomatology of progressive bulbar pa 

In the next place, affections of the pons (which are, ho 
upon the whole, rare) easily lead to diplegia of the face, 
owing to the implication of the fibres of both facial ner 
pons itself, and partly from one facial nerve being p 
the pons, and the other at the basis cranii (hence 
by compression. Morbid processes at the base of the 
especially the syphilitic ones, very commonly lead to dipleg! 
the face, On the other hand, it is rarely produced by 
cerebral diseases (though a case has been recorded by R 
and Magnus), and it may result from very diverse 
occurring at long intervals, Both facial nerves may be i 
dently paralyzed peripherally, though in many instanees the 
periods at which they are affected may be widely separated. 
Bilateral paralysis has been observed to arise from rheumatic 
enuses, from wounds affecting both temporal bones, from 
bilateral otitis interna, and from earies of the temporal b 6 
Lastly, it is clear that extremely various complications of 
kinds may oceur, so that upon the one side apoplectic and 
the other rheumatic prosopoplegia may be associated ; 
upon the one side otitis interna, and upon the other x 
tumor may occur as causes of the paralysis. In view of 
never be considered sufficient to simply @iagn 
ztence of diplogia facialis, but in every instance | 
pathogenesis of the facial paralysis of both sides must be 
tained. 

The phenomena of diplegia facialis are, per se, suffic 
clear, and do not easily escape attentive observation. The ii 
mobility which, in hemiplegia facialis, is present upon one 
here affects both sides toa greater or less degree, according: 
the nature of the particular case. The oblique position of # 









e, especially in complete paralysis, at once attracts atten- 
the peculiar stiffness and fixedness which it preserves 
all circumstances, even when the emotions are most 
ly stirred ; the patient ‘laughs and weeps as though behind 
Js."? When the disease is strongly marked, the lagophthal- 
and lachrymation affecting both eyes, the difficulty which 
el ed in moving the lips in speaking and laughing, the 
of the articulation, the imperfectly performed move- 
of mastication, the incapacity of blowing, the escape of 
and fluids from the mouth, the nasal tone of voice, and 
fliculty of swallowing, all render the diagnosis of the dis- 
easy. The other symptoms, such as the disturbances of 
gustatory and auditory senses, will not be overlooked in cer- 
cases, and from the concomitant symptoms in adjoining 
es and organs, and from the results of electrical investiga- 
taken in connection with the anamnesis, not only the seat, 
tthe nature of the disease affecting each of the two facial 
muy, in every case, be easily determined. 


Course and terminations,—The course of facial paralyses 
es extremely in accordance with the diversity of the causes 
which they are produced, 
In paralyses of rkewmatic origin, the onset is usually sudden, 
d is seldom accompanied by premonitory symptoms, such as 
in the head and face, auditory disturbances, ete. In most 
es all the external branches, and in some cases, a part of 
internal branches are affected. The apparently unchange- 
le picture presented by paralyses of this kind, in which often 
electrical investigation affords us the means of recognizing the 
g processes of disease occurring beneath the surface, 
ts for a very variable period. -In slight cases, traces of mo- 
ty may occur on the eighth, tenth, or twelfth day, and the 
overy may be so perfect in the course of two or three weeks, 
no traces of the antecedent disease are perceptible. The 
may be sald of eases of intermediate intensity, except that 








508 ERB.—DISEASES OF PERIPHERAL 


the reearrence of the motility takes place at a 
period, and that complete recovery occupies 
time. In such cases a certain stiffness of the face 
for some weeks. i 

But if, on electrical investigation, it appears that 
form is present, the recurrence of motility must not be pet 
for two or three months. The first traces of its re-establisl 
are, as a rule, perceptible about this period, and it 
slowly, extremely slowly indeed, s0 that often two or 
months more must elapse before recovery can be 
tolerably complete. It is in these cases that a 
series of symptoms is presented, which delay recovery, and fora 
long time, even for many years, impress on the face the traces of 
the antecedent affection. I refer to the secondary 
and spasms of the muscles, which have recently been very 
minutely deseribed by Hitzig, although they were well known to 
the earlier observers (Duchenne, Remak, M. Meyer, Benedict, 
Erb, and others), ‘These usually appear in the course of the thind 
or fourth month in the form of a slight tonic contraction in the 
paralyzed innscles, usually making its first appearance at the 
angle of the mouth; the naso-labial fold becomes again visible, 
and distinctly marked. The angleof the mouth on the paralyzd 
side is drawn somewhat outwards and upwards, and remains 
fixed permanently in this position; the cheeks become mom 
firmly pressed against the teeth, and oppose more resistance to 
extension, become more rigid ; at a subsequent period the fissure 
of the eyelids becomes somewhat narrower, owing to contracture 
of the orbicularis palpebrarum, and thus the affected side of the 
face acquires a very peculiar and characteristic aspect. We 
entertain no doubt that this muscular rigidity has its prineipal 
canse in the histological processes in the muscles, whieh are 
found in paralyses accompanied by the reaction of degeneration, 
and which have been already described in detail at page 417 et 
seq. This much is certain, that this is not a condition of * elec 
tr muscle tetanus’ induced by electric treatment (though 
Remak attributes it to faradic, Duchenne to galvanic treat 
ment), for it occurs in cases in which no electric treatment has 
been emnloved. 
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With the restoration of motility, spontaneous movements , 
begin to make their appearance in the previously paralyzed 
muscles, in the first instance, in the form of scarcely perceptible 
contractions at the angle of the mouth, or aronnd the eyes, which 
gradually so increase in intensity and frequency that they may 
ultimately be mistaken for a moderately severe convulsive 
‘tic. These contractions are in part quite spontaneous, and occur 
in this or that part when the patient is at perfect rest, most 
frequently as a rapid twitching in the muscles inserted into the 
angle of the mouth; they must also in part be regarded as 
associated movements, which occur very characteristically, on 
each effort of innervation directed to the muscles supplied by 
the paralyzed nerves. When an attempt is made to close the 
eyes, the angle of the mouth on the same side is drawn out- 
wards and upwards; on attempting to raise the eyebrows the 
zygomatici contract, and when an effort is made to draw the 
angle of the mouth to one side, the fissure of the lids contracts, 
ete, Asarule, however, associated movements of this kind do 
not occur on innervation of the masticatory or of the brachial 
muscles. Lastly, these contractions occur in a reflex manner, 
with varying facility in different cases; thus, through the fifth 
as a result of touching, pricking, or faradisation of the 
skin, or touching the cilia, and through the optic nerve, as by 
making a rapid movement towards the eye. In rare eases they 
inerease to very strongly marked tonic and clonic spasms, which 
may occasionally extend to the facial of the other side, to the 
trigeminus, and even to more remote nerve regions. Titzig 
thinks these symptoms are referable to an abnormal excitability 
of the medulla oblongata, which becomes developed ina still 
unknown manner, in consequence of peripheral facial paralysis. 
However obscure the pathogenesis of these conditions may be, 
they are characteristic results of severe rheuntatic paralyses of 
the facial, as well as of those paralyses of this nerve that pro- 
cced from wounds and pressure, They often persist for a very 
Jong period, having been known to last for from eight to thirteen 
years, though they may also completely disappear in the course 
of a short time. 

Traumatic, like severe rheumatic paralyses of the facial 



























months, but it is frequently very incomplete, and 
commonly remains for life, Slight traumatic paral 
the other hand, undergo rapid recovery, as in 
instance, of the paralyses that occur in new-born 
the pressure of the forceps, and which, as a rule, 
course of a few weeks, 

In paralyses from pressure and in other pepe 
yses, such as those resulting from otitis interna, from ; 
and syphilis, the course varies with the severity of the nerve 
lesion and with the nature and curability of the canse. 
the compression of the nerve has not been very 
where no alterations in the electrical excitability are demon 
strable, a more or less rapid recovery, varying of course with 
the condition of the primary lesion, may be anticipated. Where, 
on the other hand, the existence of the reaction of degenera- — 
tion shows that degeneration has taken place in the nerves, 
protracted course may be looked for, and many cases prove 
incurable, 

In paralyses occasioned by disease of the central organs, the 
course of the disease varies considerably, and depends entirely 
upon the nature and development of the primary disease, which 
has sometimes appeared suddenly, sometimes gradually. In 
many eases the paralysis is partial, since it is common for the 
branches distributed to the orbicularis palpebraram and to the 
frontalis to remain intact, Frequently rapid recovery is ob- 
served, as, for example, in slight apoplectic cases, or it remains 
stationary, as in cerebral softening from embolism, tumors, ete, 
or, finally, it may progress steadily to a fatal issue, as in bulbar 
paralysis and carcinoma of the skull. But few general remarks 
can be made on’ this point, and farther details would lead us 
beyond the limits preseribed for this work, { 

Diagnosis.—The existence of facial paralysis can, in general, 
be easily ascertained, and any error can only result from ex- 
treme carelessness, The only cases which can present any’ iffl- 
culty are those of very slight partial paresis, such as oceurs in 
cortical affections, and at the very commencement of bulbar 
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paralysis ; but even here very slight grades of the functional dis- 
turbance may be recognized by careful attention to the play of 
the patient's features, by testing the finer and more complicated 
movements, as, for example, showing the teeth, pronouncing 
difficult words rapidly, whistling an air, etc. Paralysis of the 
fucial is not, however, always recognizable in the new-born child, 
since its expressionless face does not appear materially altered 
when atrest. But even here the distortion that occurs on ery- 
ing, the difficulty experienced in sucking, and the lagophthalmus 
during sleep, render it possible for the diagnosis to be correetly 
made. 

The diagnosis of the immediate causes and exact seat of the 
paralysis is more important and more difficult, and demands 
careful investigation, and, as far as possible, accurate estimation 
of all the circumstances. 

Tn the first place, an attempt must be made todiscover the true 
seat of the lesion. The first point is to determine whether the 
paralysis has a peripheral or central origin. The following cir- 
enmstances are more or less in favor of its peripheral origin : 
the affection of all the external branches, lagophthalmus, ever 
during sleep, the absence of all reflex movements, the pres 
ence of the reaction of degeneration, atrophy of the muscles, 
symptoms of disease of the organs adjoining the peripheral part 
of the facial nerve, as of the parotid gland, the internal ear, the 
temporal bone, and the nerves at the base of the brain; clear evi- 
dence of a peripheral cause, as of a wound; and, lastly, the ab- 
sence of all cerebral symptoms and of the implication of other 
cerebral nerves, Of course the more complicated conditions, tu- 
mors at the base of the brain, for example, require particular 
attention. In favor of acentral seat are the following points : 
partial paralysis (some of the upper branches, in particular, 
which are distributed to the face, remaining intact), the fact that 
the eye can be closed during sleep, as well as voluntarily, the 
preservation of reflex acts, retained or even exalted vloctric 
excitability, the presence of other cerebral symptoms, vertigo, 
sensory disturbances, hemiplegia, weakness of the tongue, 
disturbance of speech, and considerable difficulty of swallowing. 

This general localization is, however, insufficient ; with our 
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present experience we are even in a 
to establish subdivisions with some 
the peripheral and in the central course of th 
to be relied upon for this purpose are in | 
affection of the branches given off by the f 
auricular, the chorda tympani, the st 
petrosus superficialis major, and in part from 
various nerves running in close proximity with 
central organs, from the position of the dee 
the characters of the reflex acts. These subdir 
with the necessary reserve, we shall here briefly s 
1, If complete paralysis of all the facial 
some rheumatic cause, be present, if all reflex acts 
the electric excitability be normal, if there be no d 
of the taste or hearing, or of the velum palati, the, 
Sacial is affected externally to the canalis Fallople 
sequent proof that the auricular muscles—supplied 
vus anricularis posterior—are unaffected will still fu 
this determination of the seat of the disease in the s 
of Thenmatic paralysis). 
2. Paralysis of all the external branches, Inlatng th 
tiovinvis posterior, rheumatic causes, reaction of degene’ 
absence of gustatory disturbance, indicate ‘poralystegaey Z 
cial trunk within the canatis Fallopie and below the. 
off of the chorda tympani (this constitates the most fn 
form of ‘severe’? rheumatic paralysis). 
3. If the same symptoms be present, but with distur 
the sense of taste, we may conclude that the cause of 
ralysis affects the trunk of the nerve between the point 
the chorda tympani is given eff, and the ganglion genic 
The giving off of the nervus stapedins permits a still farther 
division to be made: if abnormal acuteness of hearing be p 
the lesion is situated above the origin of this nerve, 
example, in a ease reported by Be e; but if the t 
hearing be not present, then below it, 
4. Paralysis of all the external branches, reaction of 
eration, abnormal acuteness of hearing, disturbance of the 
of taste, with paresis of the velum palati (abnormal dryness in 
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indicate that the Zesion is in the vicinity of the gan- 
‘geniculi, becase into this ganglion the gustatory fibres 
nd from it the fibres of the velum palati emerge. 
alysis of all the external branches, paresis of the velum 
and dryness of the month, without gustatory disturb- 
‘reaction of degeneration, or simple diminution of the 
eal excitability ; dullness of hearing, roaring in the ears, 
galvanic reaction of the portio mollis; implication of 
‘nerves at the base of the brain,—collectively indicate paral- 
the facial nerve at the base of the skull. 
intra-cranial relations are both more complex and more 


‘If there be complete paralysis of the facial branches, pa- 
of the velum palati, absence of gustatory disturbance, 
e diminution of electrical excitability, and especially if 

al or crossed reflex actions be present, lesion of the fa- 
nucleus may be diagnosticated. The fact of the affection 
g seated in the medulla oblongata is rendered more certain by 
implication of those cerebral nerves that have their origin in 
part—the hypoglossus, accessorius, vagus, trigeminus, ab- 

ete. 


Complete paralysis of the branches distributed to the face, 
of the velum palati, preservation of the reflex actions, 
bsence of any gustatory or auditory disturbance, normal 
ii excitability, paralysis of the opposite extremities 
ysie alterne, Gubler), render it certain that the seat of 
is in the pons (at the same time alternate hemiplegia is 
in all affections of the pons, but only in those which 
it below the decnssation of the facial). Moreover, the 
are often rendered very complicated in consequence 
e of the pons exerting 2 peripheral compression of the 
‘at the base of the cranium. 
Partial paralysis of the facial branches (the snperior ones 
g free), paresis of the velum palati, preservation of the 
activity and electrical excitability, paralysis of the ex- 
es of the same side, indicate that he seat of dhe lesion is 
the pons and situated in the crura cerebri and cerebral 


The occurrence of crossed paralysis of the third 
VOL. XI.—83 
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nerve with facial paralysis permits us 
the peduncle itself. 

Tt need searcely be observed. that it 
with pure examples of these different seats. 
toms of which, moreover, require corrob 
by repeated observation. All who possess 
the pathology of the nerves know how very 
may arise by extension of the morbid proce: 
ence of separate seats or centres of disease, ; 
dental proximity of disturbing causes, as well 
rence of several distinct forms of disease, so_ 
conclusions can only be avoided by the exercise 
caution, and by a thorough knowledge of the subject, 
however, always be kept in view in order to avoid | 
of error in the local diagnosis of facial paralyses. — 

Ifa positive conclusion in regard to the seat of 
been arrived at, the solution of the question as to tl he: 
the disease is a matter of less difficulty. This must 
general pathological grounds; any etiological and a 
conditions, complications of the most various kinds, 
results af electricul investigation, afford, as a rule, 
of drawing a positive conclusion in regard to the 
affecting any part of the facial nerve, and it is only 
we are ina position to enrich the history of * essenti 
yses by a new case. In many instances, the evidence ) 
to a definite seat allows a conclusion to be drawn in 
the nature of the lesion, whilst, conversely and not w 
when the eause of the disease is known, we may form sot 
of its seat. 

The prognosis of facial paralysis must always 
depend on the nature of the primary nerve lesion, ‘that is 
upon the cause of the paralysis, and may in part be d 
from what has been already stated. The seat of the le 
little importance ; whatever may be the part of the 
affected, some cases are curable and some are ineu 
most unfavorable are those resulting from the pressure of ix 
able tumors, from earies of the temporal bone, from frac! 
the skull, and from gunshot injuries, and those also which 
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bulbar sclerosis, tumors of the brain, ete. Those arising 
from apoplexy, cerebral embolisms, ete., are much more favor. 
‘able, and usually disappear in the course of a few weeks. The 
‘Prognosis of syphilitic paralyses is doubtful ; they are certainly 
ft always curable, even when energetic anti-syphilitic treatment 
is practised. The prognosis in paralyses resulting from parotitis, 
- Otitis interna, etc., depends on the curability of these affections, 
Asa rule, perfect recovery takes place after simple section of 
the nerve or of its branches. 

The prognosis of rheumatic factal paralysis is of great 
‘Prictical importance, and is in general favorable, most cases 
‘recovering ; though some do not, or only incompletely. Contrac- 
tures of the muscles and stiffness of the paralyzed half of the 
face, sometimes with spasmodic movements, often remain for a 

Jong time. Electrical investigation permits a very precise fore 
east to be made, at 2 tolerably early period, in regard to the 
duration of the affection, If the electrical excitability be com- 
pletely normal at the end of the first week, recovery tukes place 
in two or three weeks; if at this period both the faradic and 
| galvanic excitability be distinctly but only slightly diminished, 
recovery may be expected to oceur in the course of from four to 
six weeks ; if, at the close of the first week, the electrical excita- 
| bility of the nerve be already considerably depressed or alto- 
| gether lost, the patient may anticipate that the disease will last 
\ 
i 
i 
} 





for several months, and may calenlate upon the subsequent 
ocenrrence of contractures, The further alterations of excita 
bility that take place in the two latter cases, in the course of the 
second week, will serve to strengthen the prognosis, 

Young persons appear to recover more rapidly from ‘severe’ 
rheumatic forms than old ones do; but there are exceptions to this 
rule. The ‘intermediate forms” I have, however, only seen in 
young persons, or those of middle age, According to my expe 
rience, it is incorrect to sumatic paralyses of 
the facial nerve have always a favorable prognosis, whilst 
ehronic cases have always an unfavorable prognosis, The treat 
ment has little influence upon it, Slight e speedily recover, 

| even without any treatment, and in more severe cases judicious 
treatment, even when commenced very carly, docs not arrest the 
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terially accelerated by electricity, — 
electricity should be employed. 

Tn regard to the tucthods in-which $t shoo Ne 
must refer to the observations made in the g 
slighter forms it is sufficient to apply it 
three times a week, for two or three minutes, in 
moderately strong faradic current, or of the — 
the cathode, the anode being placed behind 
intermediate forms the same treatment is” 
addition the above-mentioned galvanization # 
toid processes. In severe cases the principal re 
placed upon the latter proceeding (it is doubtful 
dent treatment of the cervical sympathetic can promote | c 
and, generally speaking, the galvanic treatment is to be pn 
(It must not be forgotten, however, that Duchenne obtained 
results with the faradic current.) During the first 
galvanic treatment may be applied to the periphery 
nerves, and to the muscles, about once a week; butas soon as: 
traces of motility are observed, this method of applying pe 
eral irritation may become more prominent, and should 
larly practised. The orbieularis palpebrarum requires: " 
tention, on account of the secondary excitation of th st 
tiva; it is sometimes possible, by the energetic galyanis 
the muscle, to increase its tone to some extent, and thas to les 
the amount and frequency of the injurious influences 
strength of current that should be applied must be 
by the sensibility of the patient and the excitability, 
muscles; the treatment may, in general, be commenced — 
from six to ten of Stihrer’s elements, If the faradie | 
be used, its strength must be determined by the se 
the skin of the face, since the nerves and muscles do 
to it. 

To all the other forms of facial paralysis electrical treat 
based on the above-mentioned principles, is indicated, a: 
as the primary cause has been removed; and in mo 
when the cause is unknown or the prognosis is doubtfal, it is 
justifiable to try the effects of electricity. ae 

When electricity proves useless, little or no benefit will | 


from the snbeutaneons injection of strychnia, from 
liniments, or from cold or warm douches, 


nce may be hastened by mechanical extension of the 
muscles (wooden balls in the cheeks, traction with the 
rs, etc.), or by faradisation of the healthy antagonists 
er), perhaps also by catalytic action of the galvanic cur- 
tabile application of the cathode) on contracted muscles, 
ny methods of operative procedure have been suggested in 
ble cases in order to remove distortions (subcutaneous 
on of antagonists, of the levator palpebre superioris, opera- 
for ectropion, ete.) Too much must not, however, be 
ted from these proceedings. 


‘Paralysis of the Muscles supplied by the Nerous Accessorius 
Willisii. 


1, & p. 501.—Duehenne, Elecris, local, 2, u, 8, Awfl.—Erh, Paralyso 


Pp AB, 1868,—Seeligmilier, Lithmung des Accessor. Willisii. Arch. f. 
ch, u. Nerv. ILL p, 483, 1871. 


s nerve is chiefly distributed to the sterno-cleido-mastoid 
id trapezius muscles, which, however, receive other branches 
the cervical plexus. Its interna] branch, which soon unites 
the vagus, innervates the muscles of the larynx, part of the 

lum palati, and some of the pharyngeal muscles. 
Mtiology.—The causes of this paralysis, which is on the 
le of rare occurrence, are probably in part rheumatic and 
for the most part affect only the external branch, or one of 
gs, or they may be traumatic, and caused by ents, stabs, 
nshot wounds in the neck, ete. Paralysis of the above- 
muscles may also result from compression of the nerve, 
produced, whether by disease of the bones of the skull, 
s of the cervical vertebra, tumors, swelling of the lym- 
glands, and abscesses, as well as from neuritis and neuro- 
. Lastly, progressive atrophy of these muscles, especially 





coincidently paralyzed ; and again each or both 
by unilateral or bilateral paralysis. ru 
In unilateral paralysis of the sterno-cletd 
is held in a slightly oblique position, in. conan at of 
posed action of the healthy muscle on the other side ; 
turned towards the affected side, and somewhat elevat 
head cannot be easily rotated voluntarily in the o 
tion, whilst passive movement can be easily perf: 
unnatural position is, however, not very hae 










‘absence of the well-marked prominence of the stern 
toid, which should appear when the movement, usu 


















chin be supported with the hand, and the patlentibs dir 
move it forcibly downwards or laterally, the muscular belly on 
the sound side alone projects. When unilateral paralysis 
lasted for a long time, contracture of the healthy muscle occurs, 
and causes persistent obliquity of the position of the head. 
With bilateral paralysis of the sterno-cleido-mastoid, the head | 
is held straight, but the corresponding movements, and 
rotation of the head with the chin somewhat raised, can only be 
performed with difficulty, and with the aid of other muscles. 
re, also, the absence of the firm prominence of the muscles in 
movements is very characteristic. If the 
coincidently atrophied, a slight and otherwise absent depression 
between the mastoid process and sternum is produced; the ne 
appears somewhat leaner. enue 
In paralysis of the ¢rapezius, the deformity is 
pressed by the position of the scapula; this. f 
be drawn bodily somewhat downwards and forwards ; its 
inner border is separated from the vertebral column, and 
placed obliquely, whilst the inferior angle remains relatively 
nearer to the vertebral column. The acromion process falls | 















ds and forwards, partly owing to the weight of the 
ly in consequence of the antagonistic action of the 
and levator anguli scapulie ; in consequence of 


can be felt at its upper border with unusual distinctness. 
tial paralyses of the muscle are not uncommon, on 
of its nervous supply being derived from various 
, and these are especially liable to oecur in the course of 
re muscular atrophy. The position of the scapula dif- 
some extent, according to whether the upper, middle, or 
third of the muscle is paralyzed. 
luntary elevation of the shoulder is limited, or at least is 
in another direction, and by other muscles than normal, 
levator anguli seapule here acts vicariously, and usually 
considerable development in those affected with 
ysis of the trapezius, so that it may easily be mistaken for 
anterior border of a strongly contracting trapezius. The 
tion between these two, however, is not difficult, if a little 
be exercised, for the levator chiefly raises the internal and 
ungle of the scapula; the belly of the muscle can only 
lowed to this point; it considerably deepens the supracla- 
fossa, and makes the clavicle stand noticeably off from 
orax ; the trapezius, on the other hand, chiefly elevates 
ncromial end of the scapula, drawing the whole scapula 
the vertebral column, and the belly of the muscle may 
listinctly followed to the acromial end of the clavicle. This 
also be very distinctly demonstrated by faradic investiga- 
n. Moreover, the voluntary xpproximation of the seapula to 
ebral column (retraction of the shoulder) is considerably 
d with; so far as it is practicable, it is effected by 
visible contractions of the rhomboids, which draw the 
at the same time upwards, and render its border some- 
t oblique. Lastly, the elevation of the arm above the 
tal line, notwithstanding the normal action of the deltoid 
d serratus magnus, is considerably disturbed, because the 
ion exercised upon the acromion by the upper third of 
ius upwards and backwards is absent; paralysis of the 
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trapezius thus offers, in the abnormal position: 
and in the disturbances of motion sind eens} a 
istic picture. ‘ 

If both trapezii are paralyzed, thesa ee 
both sides, the back appears to be more sti 
horizontal direction, paces both mere 


tially altered, but some difficulty is exyiolaaaa inn 
it in an upright and straight position, the bees easily 
the chest. 

If both the muscles supplied by the ascemtctaam 
the symptoms of the double paralysis are combined. In such — | 
cases, especially when there is paralysis of the whole acces 
sorius, symptoms are not uncommonly present which result 
from paralysis of the internal branch: hoarseness caused by ( 
paralysis of the laryngeal muscles of the affected side ; nasal 
intonation of voice, ete. owing to paresis of the velompalatl; 
and difficulty of swallowing from paresis of the constrictors of 
the same side. Seeligmueller has observed increased frequency 
of the pulse in bilateral paralysis, though this is not common 
in unilateral paralysis (Erb). 

There is little to be said in regard to the electrical relations. 
In one case of traumatic paralysis, caused by a stab witha 
knife in the neck, I found the reaction of degeneration. 
This would depend entirely upon the cause of paralysis, and 
upon any secondary trophic disturbances that might be ae 
in the nerves and muscles, 

The diagnosis is self-evident from the above deseription 
The anomalies of the position maintained and of the 
must be carefully examined; no mistake should be made in | 
regard to the levator anguli seapule, and the movements of the — 
head and shonlder-blade should be investigated with the great 
est possible care, accurate comparisons being made with those 
of the opposite and for this purpose faradle excitation is — 
extremely useful. The preservation of passive motility prevents 
this from being mistaken for contractures of the pre 
muscles. 

In regard to the determination of the seaé of the ee 





PARALYSIS OF THE TONGUE, 623. 


the implication of the several branches, and 

0 branches of the internal division, is of import- 

| persistence of contractions of the sterno-cleido- 

: trapezius during forced inspiration, whilst the 
cannot be brought into play by voluntary effort, is 


chi stic of centric paralyses, that is to say, of paral- 
ch have their seat of origin above the pons. 
is determined by the cause of the disease and. 


< ment.—In addition to the causal treatment, the appliea- 
val electricity is of primary importance, and should be 
peresienings to general principles. In chronic cases, 

a contractures, appropriate orthopedic treatment 


Werve.—Glossoplegia—Paralysis of the Tongue. 


1. ¢ 2 Aufl, I, 8. p. 78, 1851,—A, Belendurg, lee ps 546 — Weir Mitchel? 
Injuries of Nerves, p. 885—See also tho Literature of Progressive Bulbar 


hypoglossal nerve, it is well known, innervates all the 

al and most of the muscles attached to the hyoid bone, 
Its paralysis is consequently indicated essentially by disturb- 
aces of the important and extremely delicate motility of the 


symptom of various centric diseases. It very rarely occurs 
an isolated affection, The tongue is often implicated in hemi- 
ia from hemorrhage, embolisms, etc, in the central ganglia 
cerebral hemispheres. Paralysis of the tongue is a frequent 
min diseases of the medulla oblongata, in progressive 
paralysis, in tabes dorsalis, when it is sufficiently ad- 

and in progressive muscular atrophy, if the nucleus and 

of the hypoglossal are implicuted in the lesion, Injuries 
the spinal cord at a high level, as, for example, in fracture of 
atlas, may cause lesion of the hypoglossal nerve, This nerve 








may also be peripherically injured by dtaopoen 
cranii, tumors, enlargement of lymphatie glands, 
tions in the neck, ete. As the movements of the te 
tering to articulation probably possess centres of inn 
mon to both nerves, itis obvious that in central paraly b 
hypoglossal nerves are not unfrequently affected. 
Symptoms.—When the tongue is paralyzed on one side, ji 
assumes an oblique position; on being thrust out, the tip is 
directed to the paralyzed side, in consequence of the 
action of the healthy genioglossus, which pushes the tongue, 
when protruded, to the opposite side; the unilateral paralysis of 
the clevators of the hyoid bone has but little influence in this 
respect. Isolated contractions of lingual fasciculi of muscle are 
not unfrequently observed on the sound side, in consequence of 
which the apex of the tongue can be curved towards the sound 
side; or, when efforts to innervate are made, the sound side 
becomes more prominent. Paresis or paralysis of one half of 
the tongue, as 2 rule, is only distinctly observable in the per 
formance of the various movements. When it is at rest-on the 
floor of the mouth, no well-marked difference can be noticed. 
When the paralysis is bilateral and complete, the tongue 
lies immovable on the floor of the oral cavity, appears relaxed 
and atrophied, not unfrequently presents a constant trembling 
movement (in consequence of fibrillar muscular contractions), 
with small wrinkles on its surface, If there be only paresis, the 
tongue can be protruded, though with some difficulty, and is at 
once tremblingly retracted ; the performance of the several vol- 
untary movements is accomplished only slowly and incompletely, 
The most important disturbances that occur in all forms of 
glossoplegia are those of mastication and of speech (masticatory 
and articulatory glossoplegia of Romberg) ; mastication is inter- 
fered with because the masses of food are no longer 4 
rolled about in the oral cavity, and placed between the teeth; 
swallowing is rendered more diffienlt becanse the tongue is 
incapable of directing the food backwards into the pharynx and 
shutting off the oral cavity from the pharyngeal cavity; the food 
consequently remains on the dorsum of the tongue, or lies on 
its paralyzed half; food and fluids regurgitate into the oral 
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cavity during deglutition; salivation and swallowing of the 
| saliva is rendered difficult, and the patient is annoyed by being 
| frequently obliged to expectorate. 

| Disturbance of specch may present itself in various degrees 
| of intensity. When the paralysis is unilateral and partial, 
only those sounds, the pronunciation of which is effected by the 
tongue, are rendered difficult, and are indistinctly and ineom- 
pletely articulated ; these letters are s, sez, 7, ¢, 7, and at a 
subsequent period, %, 9,7, etc. When the paralysis is bilateral 
and the tongue has undergone atrophy, speech becomes exceed- 
ingly indistinct, muttering, and inarticulate, so that the patient 
can only express himself in sounds that are scarcely intelligible. 
(This must be clearly distinguished, on the one hand, from stut- 
tering, which is a form of spasm, and disturbance of co-ordina- 
tion of the muscles of the tongne; and, on the other hand, from 
dumbness and aphonia, which are essentially different from the 
“articular glossoplegin.”’) Singing, and especially the singing 
of falsetto notes, is rendered difficult even in the less marked 
degrees of lingual paralysis. 

The diagnosis of lingual paralysis is easily made, since even 
slight disturbances of the extremely fine and complex motility of 
the tongue are rendered very evident by the remarkable fune- 
tional disturbances that resnlt from them. Tt is seldom that it 
is requisite to pay great attention to the recognition of finer 
disturbances. In more complicated cases, as for example those 
of bulbar paralysis, the disturbances arising from paralysis of 
the lips or of the velum palati must be distinguished from those 
caused by the glossoplegia. 

The prognosis is entirely dependent on the primary disease, and 
ishence, asa rule, unfavorable ; even in apoplectic hemiplegic, in 
which the motility of other cerebral nerves ordinarily returns 
quickly, disturbances of articulation and the oblique position of 
the tongue often persist fora long time. Peripheral paralyses of 
the hypoglossal nerve usually offer a better prognosis. 

Treatment.—The treatment has in but a few recorded cases 
proved favorable, which might he expected, since there is usually 
some severe central lesion; at the same time these diseases re- 
quire direct treatment, and any evident cause of the disease 































eee of the tongue may be applied d 
oral cavity, or by excitation of the hy 
neck, immediately above the great cornu of 
The primary affection may also in many instanees b 
to and greatly improved by galvanic treatment, — 






—_—— 
Aa 
f. Paralysis of the Muscles se ly the Cervical and 


Dorsal Nerve * ees 
a 


Ina practical point of view, it is not raya dw at 
line of distinction between the nerves or plexuses 
extremely numerous forms of paralysis that come into 
ation under this head, beeause even under normal conditions 
there are no well-dofined limits, but all imaginable combinations 
oceasionally occur. In order to avoid frequent repetition, espe- 
cially in regard to the etiology and treatment of these 
we prefer to give a rather general account of them, and 
subsequently treat with more fulness the special symy 
tology and the more frequent and important types that present 
themselves, as, for example, paralysis of the serratus, radial pa- 
ralysis, ete, Reference to numerous muscles and gromps of 
muscles, which are seldom affected and in which the existence 
of paralysis is diffeult to recognize, as in the deep muscles of 
the throat, neck, and back, will be entirely omitted. 

A natural classification of the very abundant material may 
be made by first discussing paralysis of single muscles or groups 
of muscles in the throat and neck, in the shoulder, back, and 
abdomen; then the paralyses of the inspiratory muscles; and 
finally concluding with an account of the isolated and com- 
bined forms of paralysis in the regions supplied by the various 
nerves of the upper extremities, 

For detailed information we must refer to the following works 


©. Bal, 1, 0p. 3A et seq. 1829.— Duchenne, Plectris. local.—A. Bulendurg,. c. pp 
565—590.—Srhmidt, 7, Cusnist. periph, traumat. Paralysen, Diss. Berlin, 1870.— 
Ferréol-Reuillet, Etudes eur les paral. du membre supér, Tiées aux frack de 
Thumerus, Thiee, Puris, 1860.—Bernhardt, Avmlilwung nach Schulterlaxa- 
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tion, Berl klin, Woeh, 1871, No. 5.—Seeligmallor, dher Sympathieusaffee~ 
tionen hei Verletzungen des Plex. brach. Berl, klin, Woeh. 1870, No 20.—See, 
fn addition, the various trentises on nervous discascs and clectrotherapeutics, the 
Iiterature of cerebral paralyaecs, ete. 

Paracrsis ov Tie Senxarus, Velperu, Anatom, chir, 1825—Deanos, Diss. 1845, 
Hecker, Exfabr. im Gebiet der Chir, u. Augenheilk, 1845.—Cxjka, Prog. Viertel- 
johrecbrift, 1850.—Newsekler, Arch. d. Heilk. 1862—Jusch, Langonbock's 
Arch. EV. 1. 1863— Wiemer, Arch. £ klin, Med, V. p. 95, 1868 —Julenburg 
sen, Berl. klin, Woch, 1969, No, 42.—Caspari, Arch. f, klin, Med. V. 1868— 
Choostel, deters, Zeitachr. £. pr, Heilk. 1871, Nos, 13—16,—0, Berger, Lilksnung 
dos N. thorae, long. Breslau, 1873 (complete and exhanstive account). 

Paratvars or vine Muscies or rae Back, ZunwdeiZi, delle paralisi dei muscoli 
della Spina, Gazz. med, it, Lomb. 1859, Nos. 18—21. 

Panatyers op tire Insrimarony Musciaw axp Dravinsos, Bell, 1. e-—Homberg, 
Le Anf. 1. 3, p. 104—Oppolser, Liahmung des Zwerchfells. Spitalzeit, 
1802, No, 24.—Duchenne, Electr, local. 1, éd. p. 718. 

Panatvars or tre Muscuto-Srinat (Ratan, Testu). Zuradelli, Gazz, med. 
ital Lomb, 1858, Nos 44—47,—Bachow, do ta Paral. du nerf radinl, 
Paral. des Porteurs d’Fau de Rennes. Mém. de Méd. ct Chir. milit, 
Aveil, 1804.—Drenner, trwumnt. Lithmung der Mm. extens, carpi, ete, Petereb, 
mod. Zeitschr. XL 1866,—Eloctroth. Unters, Il. 1860,—Billroth, Kriicken- 
Mhmung des N. rdialis, Wien. mod. Woch. 1867, No. 69,—Gubler, Nicwias, 
de ta tumeur dorsite do Ia main dans la paralya. saturn, etc, Talon 
méd. 1868, Nos, 78—30, 105. Gar. méd. de Par. 1868, Nos. 20, 91.— 
Laferon, Rech. sur les parutys, eto. résult. de Uuwage des b6quilles. ‘Thise, 
Paris, 1868.—Hitsig, Studien Aber Bleivengiftung. Berlin, 1868 —Btrwtnkel, 
Schmidt's Jahrb, Band 199, p, U8—A. Lulonburg, Bleilithmung. Berl. Klin, 
Woeh. 1368, No. 6.—W. Hrd, Bleilithmung. Arch. f. klin, Med, IV. p, 242, 
1868.—Fournié, Taméfnet, de in main ete, Union méd. 1809, No. 17.— 
Dariot, ner denselben Geyenstanil, ‘These, Paris, 1869.— Webber, Paralysis of 
the Radialis, Bost, med. Journ, 1871.—v. KrajPt-Zbing, Krlickenlithmung. 
Arch, f Klin. Med, IX. p, 195, 1979.—/ueh, Heilung einer Radiatistthimung 
nach Oberannbruch, Berl. Woch, 1872, No. 44,—Savory, Excis, of the 
muscalo-spiral nerve, Lancet, 1868, Aug. 1.—Zengenmayr, Casuistik der Radial- 
felahm. Diss. Berlin, 1872,—Ayrahandt, Difforentialdiagnoss der Radintiapara- 
lyse, Vi Pinas, de In paralysie reputée rheumatism. du 
nerf radial. Arch, génér, Juin, 1872.—Gombault, Contribut, & Vhistoire anatom, 
do Vatroph. muse, saturn, Arch, de physiol. 1873,—Berahardt, eur Pathol. a. 
Radialisparal, Arch. £ Psych. u. Nerv. LY. 8. 1874.—C. Weatphal, Uber eine 
Veriinderang d. N. rad, bei Bittman, ib, TV. 8. p. 770, 

Panavysts op tre Meptay. Richet, Section du acrf median, Conservat. de la 
sonsibilité de In main, Union méd. u. Guz. des hp, 1867, (See also Duchenne, 
EL Joc. 11. éd.) 












































































1. Paralysis of Special Muscles 
the Neck and Trunk. (Neck, Back, 
Belly.) a 

Nearly all the muscles that we are about 

separately and independently paralyzed, th 

mon for several to be coincidently affected. 
ters of the disease may in consequence be very 
in many instances great attention is required to 

particular musele the funetion of which i 
much indebted to Duchenne for making material a 
our means of diagnosis. 

Paralysis of the poctoralis major and p ¢ 

These muscles, which are supplied by the anterior t! 
(Henle), are very rarely separately paralyzed, and 
is usually only a subordinate symptom of more com 
paralysis (traumatic paralysis of the brachial plexus, 
and not unfrequently progressive musenlar al iu 
ognized at once by the impairment or total loss 
of adducting the arm to the thorax, and by the 
patient to seize the opposite shoulder with the hand, 
any resistance to passive abduction of the arm. If atropk 
be also present, the subclavicular fossa is considerably: leepen 
the ribs and intercostal spaces are strongly marked, an 
distinguished with unusual facility, and the anterior wall 
axilla is reduced lo a flaccid fold of skin. one 

Paralysis of the rhomboidet and levator angult sea 
which are supplied by the nervus dorsalis scapula 
recognizable with great difficulty, since if does not occasi 
material alteration in the position of the scapula when the 

at rest. Forced elevation of the shoulder is rendered i 
Tt is only when there is complete paralysis and atro 
trapezius that the paralysis of the rhomboidei can 
ingnosticated by the total incapacity of the patient to ¢ 
seapula towards the vertebral column, while paralyst 
levator anguli seapule is recognized by the failure 
characteristic elevation of the scapula, 4 

Paralysis of the latissimus dorsi is also an 
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treme rarity. (The muscle is supplied by the subscapular 
nerves.) Itis most commonly seen as a subordinate symptom 
of progressive muscular atrophy. The principal resulting dis- 
turbance is that the arm cannot be addneted with the usual 
amonnt of foree, and that the ability to bring the raised arm 
forcibly downwards is diminished or abolished. The arm and 
shoulder cannot be drawn foretbly downward, nor the hand be 
brought with the usual facility to the buttock, Rotation of the 
arm is but little interfered with, since this movement can be 
effected by the muscles, When the body is at rest, and the arm 
is allowed to hang by the side, little or no deformity is observ- 
able, 

Paralysis of the inoard and outward rotators of the upper 
arm not unfreqnently ocenrs in connection with paralyses of 
otheradjoining muscles, and then exhibits tolerably characteristic 
symptoms, which however are usually only discoverable on close 
investigation. 

If the outward rotators (the /nfraspinatus muscle, which is 
supplied by the suprascapular nerves, and the feres minor, 
supplied by the axillary) be paralyzed, considerable disturb- 
ances are experienced in many occupations in which the rotation 
ontwards of the arm is required. As Duchenne has shown, this 
occurs in writing and drawing, in which the formation of straight, 

~ lines from left to right is in part dependent upon the contraction 
of the infraspinatus and teres, which movements are rendered 
difficult or impossible when these muscles are paralyzed, The 
game oceurs in all occupations requiring the use of the needle, 
as the above-named muscles are brought into play every timo 
the thread is drawn ont. If the arm be rotated inwards, it can- 
not be voluntarily rotated outwards, as is very well shown by 
the rectangularly bent forearm, which acts as a pointer. The 
Increased depression of the infraspinatus fossa, present in so 
many instances, serves to establish the diagnosis. 

Paralysis of the inward rotators (the subscapularis, the teres 
major, and in part also the Jatissimus dorsi), which are all 
innervated by the subscapular nerves, occasions still more re- 
markable disturbance, as all movements with the hand towards 


the opposite side of the body or head are rendered difficult 
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or impossible. When the arm is rotated outwards, it cannot be 
voluntarily rotated inwards. On account of the prepondensnee 
of the action of the outward rotators, the arm is constantly 
maintained in a state of abnormal rotation ontwards, and the 
function of the outward rotators is thas materially 

These paralyses are, however, easily distinguished from eontre- 
tures by the fact that passive motility is preserved. "Their etiol- 
ogy, the electrical relations, and the treatment are nearly the 
sane as in paralyses of the serratus, 

Paralysis of the musculus serratus antious major belongs to 
the more frequent and important paralyses of isolated mnseles. 
Tt has long excited the interest of physiologists and pathologists, 
and an extensive literature exists in regard to it. On the whole, 
however, the relations of this form of paralysis are tolerably 
simple, and are now perfectly understood, (See especially the 
exhaustive work of O, Berger.) 

The muscle is innervated by the nervus thoraciens posterior 
(Henle), or longus, and receives no other motor branches. The 
exposed position of this nerve, rendering it liable to many inju- 
ries, as well as the length of its course, sufficiently explains the 
etiology of paralysis of the serratus. In the great majority of 
cases the paralysis is peripheral, and arises from direct injury to 
the nerve, such, for instance, as may result from carrying heary 
loads on the shoulder (Wiesner), from pressure or contusion, 
blows, and concussion of the shoulder, gunshot wounds; butit 
is doubtful whether mechanical compression and injury expe 
rienced by the thoracicns longus, as it perforates the sealenns 
medius, when violent and repeated movements of the shoulder 
are performed, can be the cause of paralysis, though it is no 
doubt highly probable. At any rate, paralysis of the serratus, 
both unilateral and bilateral, has not unfrequently been observed 
alter over-cxertion of the muscles of the shoulder, as im mowers, 
puddlers, shoe- and rope-makers, These various cineumstances 
explain why paralysis of the serratus muscle is far more fre 
quent in men than in women, and chiefly occurs on the right side 
“Catching cold” is also a frequent cause, numerous cases hay 
ing been reported in which the affection has been produced by 
exposure to draughts, by sleeping on damp ground or near & 
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p wall. Finally, some cases of this form of paralysis have 


e phenomena. It much more frequently forms « symp- 
of progressive muscular atrophy, especially of that char- 
tic form which begins in the muscles of the back and 
wilder blade. The serratus is rarely first affected, becoming 
independently atrophic and paralyzed. Far more frequently 
‘ mascles ave coincidently affected, especially the trapezius 
¢ lower portion of which, according to Duchenne, is almost 
s paralyzed coincidently with the serratus), the latissimus 
i, the rhomboidei, ete. The occurrence of bilateral paralysis 
atrophy is of course not a rare event. 
- The symptoms of paralysis of the serratus are so characteristic 
t it is difficult to misinterpret them. They are often pre- 
ded for some time by neuralgie pains in the region of the supra- 
lavicular branches of the brachial plexus, With this is asso- 
inted increased difficulty in the performance of certain move- 
ts, which first leads the patient to seek for medical advice. 
_ Allthe symptoms that are at this time present may be sufficiently 
plained hy the physiological action of the muscles (so fully 
wd by O. Berger), which influences, on the one hand, the 
‘ition of the seapula when at rest and during the performance 
certain movements, and, on the other hand, the vertical eleva- 
on of thearm. Thus we find that, whilst at rest with the arm 
& down, the scapula is somewhat raised and approxi- 
wed to the vertebral column, and so rotated upon its axis that 
inferior angle is approximated to the vertebral column, its 
or border inclined downwards, and consequently its inner 
directed somewhat obliquely upwards and ontwards; 
e we observe a slight wing-like standing off of the inner bor- 
r, and especially of the inferior angle of the scapula from the 
yall of the thorax, Alt these symptoms are caused by the 
lerance, when the armis at rest, of the antagonistic 
les (rhomboidei, levator scapuli and trapezius) over the 
ned serratus. Tf these muscles are also paralyzed, the 
“deformity is less marked. Much more striking disturbances 
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immediately make their appearance when certain movements 
are performed; thus when the patient is directed to raise the 
extended arm, it is seen at once that he cannot raise if alors 
the horizontal level, because the rotation of the scapula for 
wards and the elevation of its anterior angle, which is effected 
by the serratus, is no longer accomplished, and withont this it is 
impossible to raise the arm to the vertical position.*, Tf this move- 
ment be replaced by forcible fixation and rotation of the scapula 
forwards, the elevation of the arm can be immediately performed. 
If the arm be raised horizontally in the plane of the body, the 
inner border of the seapula, instead of being remoyed farther 
away from the vertebral column, passes more and more inwards 
towards the column, pushing a considerable mass of musele be- 
fore it; if there be bilateral paralysis, the inner borders of the 
seapnle may actually touch one another. If the raised arm be 
brought forward, the inner border of the seapnla becomes mon 
und more separated from the wall of the chest, standing off ina 
wing-likn manner, and to such an extent that a deep fossa is 
formed in which the hand may be easily laid, so that the inner 
surface can be felt; whoreas under normal conditions the inner 
border of the scapula is firmly applied to the wall of the thomx 
in this movement. In bilateral paralysis the scapule thus inclose 
a deep hollow, in which the muscular bellies of the rhom- 
boidei distinctly project. By this symptom alone—the inner 
border of the seapula projecting in a wing-like manner when the 
am is raised in a forward direetion—paralysis of the serratus 
may be recognized at once with cortainty, If contraction of the 
muscle can be effected by faradic irritation of its nerves, the 
characteristic deformity is at once removed. 

Jn addition to the difficulty of raising the arm, which is par 
ticularly annoying to the patient, other movements ane also inter 
fered with; thus it is difficult to cross the arms in front of the 
and to perform the movement of the apex of the shoulder 
rds, as, for example, in delivering a forward blow in fen 














* One of my patients, a young girl, wns indeed able to rise the arm to the verticd 
position, but only by throwing the body backwards and swinging the aris upwatly 
thus effecting sslocation of the head of the humerus downwards 
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; the patient also offers less resistance on the paralyzed side 
e retraction of the shoulder, ete. ; on the other hand, 
pi ‘is not in any way disturbed even when the paralysis 
bilateral ; the serratus is not, as was believed by Bell, Stro- 
and others, 2 muscle of inspiration. 

; a rule, disturbances of sensibility are rarely or only 
entally present, since anesthesia, neuralgia, and hyperms- 
may ocour in the region of the brachial plexus from the 
cause as that which has led to the paralysis of the long 












Considerable atrophy of the affected muscle is usually ob- 
“1 in progressive muscular atrophy, as well as in severe 
umatic, neuritic and similar paralyses ; this, of course, takes 
in all instances, but it is altogether absent or only slight in 
in paralyses of centric origin, or in slight paralyses 
iting from rheumatism or from pressure, 

~ ‘The electrical relations are similar in this form of paralysis ; 
that is to say, in traumatic and severe rheumatic forms of paral- 


















es, the reaction of degeneration is present to an extent corre: 
sponding with the stage of the paralysis; in paralysis from pro- 
“gressive muscular atrophy there is simple diminution of the elec- 
eal excitability corresponding to the degree of atrophy; in 
lyses of centric origin, and in those produced by slight 
essure, there is either no change or only a slight diminution of 
e electrical excitability. In most of the cases hitherto ob- 
ed, the examination has been incomplete and only diminu- 
tion or loss of faradic excitability has been noted. 
In regard to the course pursued by paralysis of the serratus 
muscle, we need only say that, after having made its appearance 
mddenly or gradually, it may remain stationary for a variable 
d, often for many months, and it only very gradually ter- 
es in recovery, Rheumatic paralyses and those arising 
m slight pressure almost always recover. Traumatic paral- 
es are usually of long duration, and are not unfrequently 
incurable, and this is still more certainly true of paralyses aris- 
g from progressive muscular atrophy. In favorable cases the 
-musele long remains feeble, and there is a disposition to relapses, 
In protracted cases gradual contracture of the antagonists takes 












































the above description, since the | 
lished by the patient's inability to raise the arm to 
position (whilst this can easily be effected passiv 
the characteristic displacement of the scapula, 
motility of the seapula, and the wing-like st 
internal border of this bone, prevent the disease 
founded with contracture of the antagonists. i 
other muscles attached to the scapula cannot be 
taken for paralysis of the serratus, if a little Be be 
the case. 

The prognosis of paralysis of the serratus is dete 
the cause of the disease, the degree of the atrophy, the: 
tions of the electrical excitability, and the time that # 
has lasted, 

Paralysis of the dorsal muscles.—Under this term 
those muscles upon whose action the movement, fix: 
upright position of the vertebral column depend. — It is 
always impossible to define exactly the particular muscles 
are affected in these forms of paralysis. We are only tol 
accurately acquainted with parctle and paralytic condition 
extensors, In youth various degrees of weakness of 
muscles are often present, sometimes on one, sometimes 
sides, and affecting a greater or less extent of the back. — 
lead to definite forms of spinal curvature with which wi 
nothing further to do in this place. Rheumatic affect 
unfreqnently eanse paralysis of one or several of the 
museles, and injuries affecting the vertebral column ay 
back may have the same effect. Paralysis of the do 
cles are now and then, but very rarely, observed asa 
of cerebral paralyses ; they are, however, more frequent in 
disturbances of motility. In paraplegim which grad) 
towards the chest or upper extremities, nothing is more 


Moreover, progressive maaoular atrophy not un 
tends to the dorsal museles, and, in the so-called. pse 
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direction, the paralyzed lumbar museles are no longer capable of 
holding it back, and it sinks or falls forward; the patientis 
unable to raise himself again without the aid of his hands, and 
the mode in which such patients climb with the hands on thelr 
legs, by all kinds of movements with the shoulders and arms, 
raising the upper part of their body, and gradually bringing it 
so fur back that they are able to balance it again with the mus 
cles of the abdomen, is in the highest degree characteristic of 
the affection, Paralysis of the muscles of the lumbar region 
may, in fact, be immediately recognized by the deep hollow of 
the back, the backward inclination of the upper portion of the 
body, and the head bent somewhat forward in standing and walk 
ing. In walking, a remarkable oscillating movement of the trunk 
is observed from side to side, on account of the absence of the 
synchronous contraction of the lambar muscles on the same side, 
which should accompany the forward movement of the leg, and 
on account of the regular balancing movement of the body 
which results when steps are made in a forward direetion. Ot 
the other hand, when the patient seats himself, the upper part of 
the body sinks down, and the patient presents a slight kyphosis 
of the vertebral column in the lumbar region, There is almost 
always coincident atrophy of the lumbar muscles, the thick 
muscular bellies of which are greatly diminished in size, whilst 
the spinous and transverse processes of the vertebras ar 
unnaturally distinct. 

It the muscles of the neck are alone paralyzed, it is indicated 
essentially by the position of the head; this cam no longer be 
carried erect; it sinks forward as soon as the museles become 
fatigued, and the centre of gravity is placed too far forwanis 
The patient, however, can still raise it by a peculiar swinging 
movement, and then usually carries it inclined backwards 
supported only by the anterior muscles of the neck. This 
position is highly characteristic. The electrical conditions 
accompanying these forms of paralysis have been #s yet but 
little investigated ; it is only possible to test the direct excite 
bility in the affected muscles; and this has, as a role, been 
observed to be simply lowered, 

Paralysis of the abdominal muscles is extremely rarely met 
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ith as an independent affection, which is easily explicable when 
great variety of sources from which they receive their supply 
of nerves is considered ; it is, on the other hand, a very common 
symptom of extensive centric, and especially of spinal paralysis, 
F ore rarely of progressive muscular atrophy. 
Se ierattoataloey is very simple. In unilateral paralysis, 
, for example, in hemiplegia, the navel is drawn towards the 
side with each movement of forcible expiration; when 
epariysis is bilateral the most remarkable symptom is the 
ess of the expiration and of all respiratory reflex acts, 
ch as coughing, expectoration, sneezing, crying, ete.; hence 
danger to which paraplegic patients with paralysis of the 
muscles are exposed, if they happen to suffer from 








































te. Secondly, it may be observed that the power of 
pressing the abdomen is impaired; hence the slowness and 
rulty of evacuating the contents of the rectum and bladder. 
e ubdomen is large and protuberant, and its walls relaxed ; the 
well-known reflex acts proceeding from the skin of the abdomen 
may be either abolished or exalted; the patient is unable to 
-taise the head and upper part of the body from the recumbent 
ure or to sit up in bed without the assistance of his hands; 
walking or standing the upper part of the body is bent 
tly forwards and balanced exclusively by the lumbar 
muscles, becanse each shifting of the centre of gravity back- 
rds renders the patient liable to full backwards, because the 
abdominal muscles are incapable of drawing the trunk 
This symptom is of course only well-marked when the 
is isolated, since if paraplegia be also present, the 

can neither stand nor walk. 
| regard to the prognosis of all the paralyses that have just 
n described, we must refer to what has been stated in the intro- 
section, The treatment also of these paralyses must be 
don general principles. After careful investigation and 
e, fulfilment of causal indications, electrical treatment 
uld be at once commenced, providing there are no distinct 
contra-Indications, or the prognosis is not absolutely bad. Either 
the faradie or the galvanic current may be tried, and we must again 
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refer to the general observations that have been already made, 
Great care should be taken to obtain an exact and correct Iocali- 
zation of the current upon the nerves and muscles, and also to 
regulate exactly the strength employed. In some instances bril- 
liant success is obtained, whilst in other instances it fails, which 
is probably dependent on the natnre of the primary cause, or the 
duration of the affection, and on the degree of the trophic dis. 
turbances that may be present. For all details we must refer to 
the treatises on electro-therapeutics. 

In many cases, though only where the disease is merely a 
paresis, or where considerable improvement has already com- 
menced, a rational system of gymnastics practised with energy 
and perseverance may have a beneficial effect. Sometimes, 
especially in incurable cases, appropriate supporting and ortho 
pirdic apparatuses may be employed to replace the deficient 
muscular action, but comparatively little ean be effected by 
these means in paralysis of the muscles of the trunk. 

Of course in all appropriate eases general tonle treatment 
must be pursued, with the employment of embrocations, baths, 
douches, liniments, change of air, ete. 





2. Paralysis of the Muscles of Inspiration. 


The muscles of inspiration are widely separated from one 
anothor in point of position, and are supplied by very different 
nerv Complete paralysis consequently only occurs when the 
respiratory centres in the medulla oblongata are damaged, or 
when the motor nerves proceeding from these centres, and which 
for the most part run in the lateral columns of the cord, are de- 
stroyed. When this oceurs upon both sides, as in compression 
of the spinal cord from fracture of the uppermost cervical verte 
bras, rapid death is inevitable. Unilateral paralysis of the respi- 
ratory nerves in their course through the spinal cord, which is 
now and then observed, does not immediately endanger life, The 
respiratory centres may be paralyzed as a consequence of various 
degenerative processes taking place in the medulla, as well a8 
from the action of various poisons. The respiratory pro- 
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aye not in general materially interfered with in cerebral 


; muscles paralyzed, so far as the will is concerned, 

‘may be observed in hemiplegic patients to react readily to exei- 
a proceeding from respiratory centres. 

_ Peripheral paralyses of the respiratory muscles usually affect 
only individual muscles. Amongst these may be mentioned the 
intercostals, the scaleni, and other auxiliary inspiratory mus- 
cles, which, however, are all of subordinate importance, since 
they can cause no material disturbance of the respiratory acts. 

On the other hand, paralysis of the diaphragm, which is the 
most important muscle of inspiration, always seriously interferes 
with the respiratory process, 

Paralysis of the diaphragm is, upon the whole, of rare occur- 
rence ; it may result from inflammation of the serous membranes, 
investing the diaphragm, as in pleurisy and peritonitis, in which | 
ease it results from an extension of the inflammation, hyperemia, | 
and transudation from the membrane to the muscle, It may 
also bea symptom of progressive muscular atrophy, in which 

‘it almost always first occurs at an advanced stage of the disease, 
and hastens the fatalissue. It is occasionally observed in hys- 
terical patients. Duchenne has noticed it as a consequence of 
Jead-poisoning. According to Oppolzer, it frequently occurs dur- 

ing adolescence without apparent cause ; lastly, “ catching cold” 
has been in many instances assigned as a cause, acting either by 
_ producing rheumatic paralysis of the phrenic nerve, or by causing 

muscular rhenmatism of the diaphragm. Tt is obvious that tran- 
matic paralyses and paralyses from compression of the phrenic 
nerve inthe neck may oceur. Diaphragmatic paralysis is usually 
bilateral, so that the whole diaphragm is paralyzed ; it may, how- 
ever, be unilateral or partial. 

| The symptoms of the affection are highly characteristic; in 
Inspiration the epigastrium and the hypochondria are drawn 
inwards instead of being curved outwards, as under normal con- 

- ditions, and this difference is particularly observable when the 
inspirations are deep and long; if the hand be placed upon the 
epigastrium during inspiration, the pressure of the descending 

diaphragm cannot be perceived ; in expiration the epigastriam 
| projects, When the paralysis is unilateral, these symptoms oceur 
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only on one side, but may still be distinctly detected by palja 
tion. 

In these cases, when the patient is at rest, there is only mod- 
erate dyspnaa, and the frequency of the inspirations is but 
slightly increased; but if the smallest exertion be made, or any 
excitement felt, considerable dyspneea is experienced, and the 
frequency of respiration rises to 40 or 50 in a minute. On walk. 
ing, and especivlly on ascending stairs or mountains, such 
patients are compelled to stop frequently to breathe, the voice 
becomes weaker, and loud and continuous speaking becomes im- 
possible. Strictly speaking, it is incorrect to maintain that there 
is increased difficulty in performing expiration and the associated 
reflex acts (coughing, expectoration, and sneezing), since in all 
these the diaphragm is relaxed; its paralysis, therefore, only 
affects expiration by causing the preceding inspiration tobe 
incomplete, thus diminishing the quantity of air disposable for 
the act of respiration, For the same reason, life may be In the 
greatest danger in intercurrent eatarrh, pneumonia, etc., because 
the power of inspiration is diminished. Furthermore, in cons 
quence of diaphragmatic paralysis, the compressive action of the 
abdominal muscles is materially interfered with, and this is 
manifested, especially, by difficulty of defecation. 

The electric exeilabilily of the phrenic nerves has generally 
been found to be preserved. A. Enlenburg has, however, found, 
in one case of rheumatic diaphragmatic paralysis, that it was 
considerably lowered, Precise information on this point is 
lhowever, wanting. 

The diagnosis is not difficult, after what has been already 
stated ; partial paralyses alone can present any considerable dif 
ficulty. The nature of the disease may be determined by the 
anamnesis and by objective research. 

The prognosis depends on the cause. Tn rheumatic and hys- 
terical paralysis it is highly favorable ; in saturnine intoxfeation 
itis at least very doubtful; whilst in progressive muscular atro- 
phy it is very unfavorable, although even then it is sometimes 
possible, by early and appropriate treatment, to bring the dia 
phragm again into use and to preserve its functional activity for 
some time (Duchenne). There is no direct danger to life from 
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's of the diaphragm itself, thongh this is common from 
‘the accidental complications that may occur ; under all cireum- 
‘stances the activity of persons thus affected is considerably 
‘The treatment must first be directed to the eansal indications 
and to the remoyal of rhenmatism, hysteria, progressive museu- 
Jar atrophy, saturnine intoxication, ctc. In regard to the direct 
treatment, little time should be lost in the employment of coun- 
- ter-irritants, irritating liniments, ete., but recourse should early 
be had to faradisation or galvanization of the phrenics, which 
exn easily be applied in the neck over the sealeni, Irritation is 
best effected by placing one pole npon the neck whilst the other 
is placed in the vicinity of the attachments of the diaphragm to 
the ribs, or, in some instances, on the back of the neck ; the cur- 
rent should be tolerably strong. 


8. Paralysis of the Several Nerves and Muscles of the Upper 
Betremity. 


The paralyses of the upper extremity are extraordinarily nu- 
merous and varied, and complex combinations occur, of which it 
is scarcely possible to give an exhaustive account ; we shall there- 

fore, in the first instance, describe systematically those paralyses 
that occur in the region of the chief nerve trunks of the upper 
extremity, and shall then append a few brief observations in re- 
| gard to their more ordinary combinations. 


‘6 Lo Paralysis of the Muscles supplied by the Cireumflex (Axit- 
tary, Henle) Neroe. 


This nerve supplies the principal part of the deltoid muscle 
| (the anterior part of which, however, receives a few branches 

from the anterior thoracic nerves),innervates, in addition, the teres 
minor, and gives sensory branches to the skin of the upper arm. 
‘The following causes are those which most frequently lead to its 
paralysis :—Jnjuries affecting the shoulder and shoulder-joint, 
orthe deltoid muscle itself, by which the circumflex nerve is 
crushed or torn; hence, concussions, contusions, blows or falls 


— , 
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upon the shoulder, gunshot wounds, and & 


of the bead of the humerus are very f 

of deltoid paralysis. Rhewmatism and chronic 

the shoulder joint very frequently cause paralysis of the deltoid, 
partly because neuritic processes extend slong the course of the 
circumflex nerve, and partly in consequence of chronic inflamma- 
tion (associated with atrophy) taking place in the muscle itself. 
“Catching cold" is one of the more frequent causes of this paral- 
ysis, and it may also be produced by neuritis. Lastly, it is not 
unfrequently a symptom of paralyses affecting the brachial 
plexus to a grvater or less extent, of central paralyses of all 
kinds, of saturnine paralyses, and of progressive ete! 
atrophy. 

The symptoms are almost exclusively those of senor 
the deltoid musele, since paralysis of the teres’ minor can 
scarcely be recognized unless the infraspinatus be also 
of discharging its fanction. When the deltoid Is paralyzed, the 
arm cannot be raised ; it lies flat and immovable against the wall 
of the thorax, from which it can scarcely be separated. When 
attempts are made to raise the arm, the deltoid remains quite 
relaxed, which distinguishes it from anchylosis of the shoulder- 
joint; it is also impossible to raise the arm in a forward direc- 
tion. 

The shoulder-joint becomes relaxed and the muscle fre 
quently atrophied, whilst, in severe cases, the joint becomes 59 
loose that a deep groove can be felt through the atrophied del- 
toid between the head of the humerus and the artienlar surface 
of the scapula, It is rare to find any sensory disturbances in 
the region of distribution of the circumflex nerve, though pain in 
the shoulder-joint and in the substance of the muscle itself is of 









The elaiteteal excitability may be, in the first instance, nor 
mal, and may then gradually undergo diminution, especially in 
progressive muscular atrophy, and in the paralysis that results 
from rheumatism of the shoulder-joint; the various phases of 
the reaction of degeneration may also be presented. ‘These are 
often limited to particnlar parts of the musele, and often are only 
incompletely developed, perhaps in consequence of the musele 
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its supply of nerves from different sources. The elec- 
al excitability rarely rem: nite normal. 
_ When the cause of paralysis is persistent, the atrophy grad- 
becomes more and more marked ; the joint becomes loose ; 
‘in many cases anchylosis of the shoniderdjoint takes place, and 
“the arm remains more or less useless. If recovery takes place, 
‘the movement of the arm at the shoulder-joint is gradually 
tored; the patient becomes able to raise the arm to a slight 
it, then to the horizontal line, and, finally, to the vertical, 
ing that the other museles of the scapula, and especially 
serratus anticns, remain intact; coincidently with all this, 
‘the atrophy and the alteration of the electrical excitability 
gradually disappear. 
The diagnosis ot this paralysis, in consequence of the im- 
‘paired functional activity of the deltoid, is extremely easy. It 
is only possible to mistake it for anchylosis of the shoulder-joint, 
from which it can be at once distinguished by the passive 
‘motility of the arm and the absence of contraction in the musele, 
when attempts are made to innervate it, A little attention only 
is requisite in order to diagnosticate those cases in which anchy- 
oss and paralysis of the deltoid are coincidently present. 

The prognosis rests almost entirely on the nature of the 
primary disease, and may readily be formed on the general 
principles that have already been mentioned 

















































b. Paralysis in the Region of Distribution of the Museulo- 
cutaneous Nerve. 


The muscles supplied by this nerve are the coraco-brachialis, 
‘the biceps, and the brachialis antieus, which last receives an 
additional branch from the musculo-spiral nerve. Paralysis of 
this nerve, or of either of the two last-named muscles, always 
Teads to impairment or complete impossibility of flexing the fore- 
armon the upperarm. This is particularly well marked when an 
attempt is made to bend the arm in a position of supination, 
because then the flexor action of the supinator longus is no 
longer exerted, The seat of the enuse of the paralysis in the 
may often be ascertained by the presence of anesthesia in 
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the course of the radial border of the forearm. This paralysis 
is scarcely ever met with as an isolated affection, but is usually 
associated with other paralyses in the region of the brachial 
plexus, and has the same pathogenesis and prognosis. 


ce. Paralysis in the Region of Distribution of the Musculo- 
spiral (Radialis, Henle) Neroe—Musculo-spiral Paralysis. 


Of all the paralyses occurring in the region of the brachial 
plexus, that of the musculo-spiral nerve is the most frequent, 
It may result from many different causes affecting the museulo- 
spiral nerve and the muscles supplied by it, and it appears to be 
particularly liable both to peripheral and to central ecanses of 
paralysis, so that in cerebral hemiplegiw the muscles supplied 
by this nerve are usually most severely affected, whilst of trans 
matic paralyses and of those arising from chill in the mpper éx- 
tremity, it is by far the most common; and, lastly, saturnine 
paralysis, affecting the upper extremity, attacks almost exclu. 
sively the muscles supplied by it. These cireumstances snfli- 
ciently explain the voluminous literature that exists in regard ta 
paralysis of the musculo-spiral. 

Etiology.—Slight and severe injuries which affect the very 
exposed musculo-s nerve as it winds round the upper arm, 
or even at a higher point, are undoubtedly among the causes of 
musculo-spiral paralysis. In fact, the majority of cases usually 
described as rheumatic are in all probability referable to slight 
injuries of or moderate pressure exerted upon the nerve in the 
upper arm. Panas has demonstrated this in a very satisfactory 
manner, and I can support his views by my own experience. 
Tn cases of “sleeping on damp earth,” or “near a moist wall,” 
or of “exposure to 2 draught of air,’ the true cause of the par 
alysis may almost always be shown to be compression of the 
nerve, The seat of the paralysis below the giving off of the 
branches to the triceps muscle, which always remains intact, is 
an argument for its mechanical mode of origin. 

The varions ways in which such injuries may be inflieted are 
innumerable. Compression of the nerve during a deep and long 
sleep is undoubtedly extremely common ; hence the frequeney of 
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‘this paralysis in those who fall asleep in a certain position on 
‘the ground, on steps and benches when intoxicated or in a state 
of great exhaustion. In such cases, either the arm is compressed 
by the body against the ground, or the nerve is compressed by 
the head resting on the arm, as on a pillow; or, lastly, the arm, 
whilst supporting the head, is compressed at its outer part 
against the corner of the chair, step, etc. The paralysis appears 
as soon as, or shortly after, the patient awakens, The etiology 
of paralyses of the musonlo-spiral may be similarly observed, 
according to Brenner, in Russian coachmen, who fall asleep with 
the reins wound round the upper arm; or in prisoners, whose 
upper arms, according to the Russian mode, are bound together 
‘behind the back; or in Russian infants, who are tightly swathed 
with the arm lying in close contact with the body, and are 
then allowed to sleep for a long time on one side. The same is 
observed in the water-carricrs of Rennes (Bachon), and is due to 
their carrying heavy pails, filled with water, which they com- 
press with the arms against the chest in such a manner that the 
handle is firmly applied to the outer surface of the upper arm. 
Amongst the slighter forms of injury may be mentioned the pres- 
gure of improperly-constructed crutches (either too long, badly 
made and padded, or not properly provided with support for 
the hand), which compress the museulo-spiral, as well as other 
nerves of the brachial plexus in their course through the axilla, 
against the humerus, and thus produce ‘crutch paralysis 
Many cases of severe traumatism, followed by paralysis of the 
radial nerve, have been reported, and amongst them may be 
mentioned blows on the arm, a kick from a cow, ents, stabs, 
and gunshot wounds, fracture of the humerus and abnormal 
formation of callus (Busch, Ollier and Ferréol-Reuillet), dislo- 
cation of the shoulder, eto, 
\ The frequency of rheumatic paralyses of the musculo-spiral 
| nerve, originating in various ways from exposure to cold, is less 
"than that of paralyses from injury, In future it will be requisite 
to make a careful examination of the causes, to determine 
_ whether rheumatic paralyses of the musenlo-spiral really occur ; 
they are certainly by no means so frequent as has hitherto been 
_ believed. 
j VOL, X1.—35 
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To the same category belong paralyses of 
spiral, arising from neuritis, of which Bernhardt las recently 
published a case, and of ‘which, several 9) aaa 
my own observation. 

Hysterical paralyses of the musculo-spiral area eye 
occurrence, whilst the implication of the muscles supplied by, 
this nerve, in central and especially in cerebral paralyses, is very 
common. 

Tastly, lead-poisoning must be mentioned as one of the most 
frequent causes of paralysis of the musculo-spiral. It generally 
first makes its appearance in the later stages of the polsoning, 
having been preceded by colic, arthralgia, and icterus, whilst it 
rarely constitutes a primary symptom of the poisoning. ‘The 
paralysis commences, almost without exception, in the muscles 
supplied by the musculo-spiral in the forearm, and especially 
the extensor communis digitorum, subsequently extending to 
the others, and not unfreqnently affecting ultimately the hand, 
upper arm, and shoulder, as well as the muscles of the lower 
extremity. A full description of lead paralysis will be given in 
another part of this work; but we shall here give a short account 
of the symptoms of lead paralysis in the museulo-spiral region, 
partly on account of its diagnostic importance, and partly on 
account of its high scientific interest. 


‘This is not the place to enter Into any full details in regard to the sffil obscure 
pathogenesis of tad paralysis, The question will probably soon be solved, since 
very recent investigations have furnished a series of important resulta in regand 0 
the anatomical alterations produced, though they have not yet been able to dete~ 
mine the seat of the paralysis. (See especially the works of Lanctreaux, Gombuali, 
Bernhardt, Westphal.) It may, however, not be out of place to mention, brieily, the. 
various opinions that are held on this point, and to indicate the direction in witch 
future researches should be made. Tt cannot be doubted that the seat of pareipaie 
thoulit not be sought forin the muscles. In addition to the reaction of degesne 
tion, which is 20 frequently present (sce below), and the existence of parsiysig 
Defore ndvanced atrophy has occurred, the analyses of Hevbel snd Bernhardt am 
decisively opposed to this view. The ssme arguments oppose the attempts male 
to explain the symptoms by Hitzig, who attributes lead paralysis to a wesons stilt 
on the extensor side of the forearm, and by Bilrwinkel, who regards arterial 
ischemia of the same parts as the cause, even if it shoald be admitted that thew: 
disturbances of clrculation could act directly ar by Increased deposition of tell 
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f ‘Moroover, these viows are wholly insufficient to oxplain tho 
m of the parilysis to other muscular regions, as the deltoid, interossel, 
aities, etc, Scarcely a doubt can exist, then, that we have here a pri- 
of the nervous ayetera, other affecting the trunk of the musculo-spiral 
constituting ® peripheral paralysis) or involving the nerve at some point 
‘organ, and most probably in the spinal cord (thus constituting a 

4); these two possibilitics arc still under discussion. 


it was formerly belleved that this only occurred in peripheral paralyses; 
its discovery in the spinal paralysis of children, this view is ¢ither incor 
at least very uncertain, and cannot be regarded as demonstrating the periph- 
of tho paralysia 

mnatomical characters presented by the muscles andnerves are undoubt- 
4in favor of tho viow that the paralysis is peripheral. Lancéreaux, Gombault, and 
found that the atrophied, grayish-red or whitish, tough muscles presented 
transverse striation, multiplication of nuclei, and hypertrophy of the 
connective tisene—just those changes which T in duc time pointed ont in 
traumatic paralyses, and which are also secon in progressive muscular 
Gombuult observed a high degree of degeneration and atrophy, fatty 
degeneration, abundant interstitial hypertrophy of connective tissue, with 
cation of nuclei; but states, on the other hand, that the cylinder axes are 
ved intact, with abundant multiplication of the nuclei of the nerves. (Coinci- 
with this, the nerve roots and spinal cord remain unaffected.) Lancéreaux 
9 describes granular fatty degencration of the medulla with disappearance, in 
of the norve fibres; lastly, Westphal has lately made a very interesting dis 
‘tn a case of lead paralysis of about two years’ durntion. He found, namely, 
in the musoulo-spiral nerve, besides a few normal fibres, there were numor- 
fasciculi of fine, obviously regenerated nerve fibres, quite analogous to those 
were originally deseribed by Remak ns occurring in the Inter stages of 
i after section, and which have been recently again described by 
n and Eichhorst, But whore regencration is present, there degeneration 
® previously have occurred; and we may therefore ndmit that in the earlier 
‘of the paralysis, degenerative processes occur in the nerves, and these are 
atly replaced by regencrative processes, Unfortunately there is no proof 
ease quoted by Westphal of « peripheral cause of the dogoneration; there 
as nO known compressing cause, nor any neuritis; even the interstitial hyper 
phy of connective tissue, which is constant in peripheral traumatic paralyees, was 
and—which is yery noticeable—in every partially altered nerve fasciculus 
also numerous well-preserved fibres; this hardly coincides with the idea 
‘peripheral cause of puralysis affecting the nerve trunk. The nerve routs have 
‘hs yot hoon sufficiently investigated, No anomalies of importance have becn 
in the epinnl cord under the microscops, although microscopically the 

anterior om hus been noticed to be congested, 
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It thus eeoms that at the outside there is only a certain probability that Teed 
paralysis is of peripheral origin, 

On the other hand, the reaction of degeneration and atrophy pursue exnctly the 
samw course as in apinal paralysis, and especially in tho so called apinal paralysis of 
children; and it is highly probable that the same alterations occur im this disease, 
in the merves and muscles, as in lead paralysis, although the point has met yet 
been systematically investigated. 

‘The spinal origin of the paralysis thus mppears to be a poosibility ; and Tam at 
present inclined, on various grounds, to regard it aa more probable than the ped- 
pheral origin, partly on account of its obvious analogy with the spinal paralysis ef 
childron, with regord to distributive atrophy of the mnscles and electrical relations, 
partly on account of tho regular symmetrical affection of the same nerve regions, 
partly on account of the merely partial parnlysis of definite flbres of the same 
nerve trunk (the supinator Jongus remaining fre¢), and lastly on account of the 
sensibility remaining unaffected. 

T do not attach much importance to the objection that the cnrefal examinations 
hitherto made of the spinal cord, as by Gombanlt and Westphal (lead-polsoning), 
have only yielded negative resulta, It Js conceivable that in saturnine intoxiestion 
there are certain trophic disturbances (motortrophic) of the central apparatis, 
which are not observable under the microscope, but which are nevertheless capalile 
of modifying the uatrition of the peripheral nerves and muscles in various ways 
Furthermore, we have to deal with foci of disease of small extent, which eusily 
eseape observation, Tt must not, therefore, be forgotten, T think, that a spinal 
origin of lead paralysis is possible. Puture researches should be directed exposially 
to the condition of tho peripheral nerves, which should be followed, on the one band, 
into the muscles, and, on the other hand, through their roots to the spinal eont, 
Which should itself be very carefully examined, since the focus of the disease is 
probably of very limited extent, Similar researohes should also be condnoted in 
cases of spinal paralysis of children and in progressive muscular atrophy. 


The symptoms of paralysis of the musculo-spiral nerve 
are extremely characteristic, and are recognizable by the pric 
tised physician at the first glance, The musculo-spiral nerve, 
as is well known, supplies the triceps muscle, and a small part 
of the brachialis antics, and all the extensor museles of the 
forearm. In accordance with this, we find that when this nerve 
is completely paralyzed, the hand is kept in a state of flexion; it 
hangs tlaecid, and cannot be raised or extended ; the fingers are 
flexed and cover the thumb, which is flexed and adducted. The 
patient is unable to extend the fingers, and when he attempts to 
do so the interosgei and lumbricales alone act ; and these, as is 
well known, only extend the two terminal phalanges, whilst they 
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flex the basal phalanx. Neither the thumb nor the index finger 
can be abducted or extended ; the patient is unable to supinate 
the forearm, at least when the arm is extended (in order to 
exclude the action of the biceps) (paralysis of the supinator 
brevis), neither can it be bent and half supinated by the supina- 
tor longus. The paralysis of this muscle is easily recognized by 
the circumstance that if the arm be placed in a half flexed and 
half prostrated position, and the patient be then directed to 
make a powerful effort to flex the arm, the hard projection of 
the supinator longus does not make its appearance, but its mus- 
cular belly remains flaccid and soft. If the triceps be concomi- 
tantly affected, the patient is unable to extend the arm with any 
amount of force, nor can he extend it vertically if the upper 
arm be raised. If the hand be laid flat upon a table, no lateral 
movements can be made with it, nor can it be raised from the 
surface of the table; whilst in this position, the lateral move- 
ments of the fingers, which are performed by the interossei, 
remain unimpaired ; at the same time the mobility of the flexors 
appears to be interfered with, because the wrist can no longer be 
fixed, during their action, by the extensors, in consequence of 
which their points of insertion approximate to one another, and 
their contractions are feeble ; but if the wrist be forcibly fixed 
in an extended position, it may be easily seen that the flexors are 
not in any way paralyzed. 

The disturbances of the functions of the hand produced by 
paralysis of the musculo-spiral nerve, are more considerable 
than those of any other paralysis of the arm; the patient is 
almost entirely deprived of the use of the hand; on account 
of the thumb, and on account of the impaired functions of the 
flexors, he can neither hold nor grasp anything ; he is unable to 
supinate the hand, and is entirely incapable of all fine work, 
and indeed of almost all coarser kinds of labor. The paralysis 
seriously interferes with almost all the numerous employments 
of daily life. 

There is generally more or less intense anesthesia in the 
region supplied by the musculo-spiral ; if the cause of paralysis 
lie high, the anasthesia affects the region of the superior and 
inferior posterior cutaneous nerves, and hence the posterior part 
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of the upper arm and the extensor region of the forearm ; ifat | 
a lower point, only the region of distribution of the same nerve 
in the hand (dorsal surfaces of the first three fingers as faras to 
the second phalanx, and the corresponding part of the back of 
the hand, and ball of the thumb) is affected. The slightness of 
the disturbance of sensation which accompanies complete motor 
paralysis is often very striking ; it may indeed be entirely absent 
(Lannelongue, Savory, and Bernhardt). Such cases ean only be 
explained by the fact that there are anastomoses between the 
large nerve trunks of the forearm, the existence of which was 
first conjectured from different observations made in surgery, 
and afterwards demonstrated to be a fact by the experiments of 
Arloing and Tripier upon dogs; to this anastomosis is due the 
at least partial preservation of sensation after section of a given 
nerve, in the region supplied by that nerve. There can be no 
doubt, however, that these communications are not equally m- 
merous and extensive in all cases, The patients frequently only 
complain of a subjective sensation of numbness and furry feeling 
in the parts of the skin affected, without any objective diminu- 
tion of sensibility being observable, 

More or less complete atrophy of the extensor muscles, de- 
pendent upon the amount of lesion in the nerves, may not 
unfrequently be also observed. 

In striking contrast to this, there appears in many instances 
a painless swelling of the extensor tendons over the wrist joint. 
This is circumscribed, of the size of a hazelnut, elongated and 
movable. It was first observed by Gubler in lead paralysis, and 
has since then been frequently noticed. Gubler also saw this 
swelling in hemiplegic patients, and Nicaise and T found it in 
casos arising from injury. ‘The symptom has been described by 
the name of tenosynitis hyperplastica, and undoubtedly owes 
its origin to the mechanical irritation which the tendons running 
over the wrist experience when that joint is strongly flexed. The 
yiew that the paralysis of the nerve also predisposes to this 
trophie disturbance, is rendered more probable by the cineum- 
stance that articular swellings are not unfrequently observed at 
the same time in the carpal and digital joints. 

The electrical excitability varies, in the manner already de 


PARALYSIS OF THE MUSOLES OF THE ARM. 651 


scribed, according to the cause of the paralysis, and may here, as 
in other cases, render it possible for an estimate to be formed of 
the degree of trophic disturbance in the muscles and nerves, as 
well as afford some assistance in diagnosticating the seat of the 
paralysis. In the slighter forms of paralysis, arising from pres- 
sure, as from the use of crutches and in the so-called rheumatic 
paralyses, the electrical excitability is usually quite normal, and 
it may often, in such cases, be satisfactorily employed to deter- 
mine the position of the cause of paralysis in the nerve, since 
below the point of lesion the excitability is normal, whilst no 
reaction can be obtained when the current is applied above it; 
and by this means the point of obstruction to the conduction 
may often be very exactly circumscribed. In one case of pres- 
sure-paralysis I found the previously-mentioned intermediate 
form of reaction of degeneration. Well-marked reaction of 
degeneration (with the characteristic alterations of faradic, gal- 
vanic, and mechanical excitability) occurs, in correspondence 
with the stage of the paralysis, in all severe traumatic musculo- 
spiral paralyses, and in lead paralysis, though here usually only 
in some of the muscles. In all instances the muscles present a 
high degree of atrophy. Lastly, in hemiplegic paralysis the 
electrical excitability is normal, or but slightly increased. 

The diagnosis of musculo-spiral paralysis is uncommonly 
easy, and even paretic conditions of individual muscles supplied 
by this nerve are, as a rule, readily recognizable. The diagnosis 
of the nature and seat of the cause of paralysis is often a mat- 
ter of greater difficulty ; yet even here it is usually only a ques- 
tion of pressure, injury, or lead poisoning, since the other forms, 
as the cerebral, neuritic, and hysteric paralyses, can usually be 
easily recognized by the concomitant symptoms and the results 
of the anamnesis. 

Ordinary paralysis from compression (and the so-called 
rheumatic paralysis) is characterized by the following symp- 
toms: paralysis of al the muscles on the extensor side of the 
forearm, including the supinators, non-implication of the triceps, 
disturbance of sensibility onZy in the hand, the persistence of 
normal electrical excitability. Crutch paralysis is characterized 
by implication of the triceps, by the electrical excitability being 
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normal, and by clear evidence of the cause, J severe fraw 
matic paralysis, different muscles will be implicated in different 
cases, in accordance with the position of the wound. Tn many 
instances particuur muscles escape remarkably—thus Bernhanit 
saw, in a case of traumatic paralysis from dislocation of the 
shoulder, the supinators remain unaffected ; and I myself met 
with a similar case in which the extensor digitoram was much 
more severely affected than the radialis and supinator longus, 
Other diagnostic symptoms of severe traumatic paralysis are 
the reaction of degeneration and atrophy of the muscles. 

Lead paralysis. —We must dwell on the characters of this 
affection at somewhat greater length. It usually commences in 
the extensor digitorum communis, a few fasciculi of whieh ans 
first affected, and then the whole muscle. In varying sucoes- 
sion, the radial extensors, the extensor ulnaris, the extensors of 
the thumb, and the abductor longns pollicis are then affected. 
The supinator brevis usually long remains unaffected, and the 
supinator longus escapes almost withoul exception, being only 
(fected in very rare eases, and then at a late stage and to avery 
moderate degree, This freedom of the supinators, though not ab- 
solutely a certain criterion, affords an extremely valuable means 
of diagnosis, Both arms are usually affected shortly after ons 
another, The reaction of degeneration usually occurs early and 
very markedly in a part of the paralyzed museles, coincidently 
with progressive atrophy. A few of the less severely affected 
muscles may, however, preserve their electrical excitability. Tn 
these latter, the motility, according to Duchenne, is rapidly 
recovered under appropriate treatment, whilst those affected 
with the reaction of degeneration always require a very long 
period for recovery. That other muscular regions, as the inter- 
ossei, the muscles of the thenar eminence, the deltoid, the dor- 
sal muscles, the muscles of the lower extremities, etc., may be 
affected by lead paralysis, can here be only indicated. In many 
cases the veins of the forearm, especially those of the extensor 
side, ure remarkably swollen and varicose (Hitzig). The afro- 
phy of the muscles, the absence of any disturbance of sonst: 
bility, the occurrence of tendinous swellings about the wrist, 
the presence of other symptoms of lead poisoning, especially 
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the blue line on the gums, antecedent colic, etc., will all serve to 
establish the diagnosis. 

The course and prognosis of musculo-spiral paralyses depend 
essentially upon the cause of the affection. The slight paral- 
yses from compression usually occurring suddenly, as well as 
those of rheumatic origin, are often of remarkable duration ; 
they seldom disappear in one or two weeks, but often last from 
four to six weeks, and not unfrequently for months ; they may 
even, as observed by Brenner, persist for years. The motility 
then gradually returns, and the progress of the patient in re- 
gaining the power of raising the wrist and extending the fingers 
may often be followed from day to day. The prognosis is 
almost absolutely favorable, though even here unfavorable cases 
are occasionally seen. Paralysis from the use of crutches is 
still more favorable; recovery, if the cause be removed, and ap- 
propriate treatment adopted, usually taking place in from one 
to two weeks. The case of Busch, above cited, demonstrates 
that even very long persisting pressure on the nerve does not 
prevent the rapid restoration of its functions. Severe trau- 
matic paralyses in the region of the musculo-spiral have the 
same tedious and protracted course that they elsewhere exhibit. 
Several months, and frequently from half a year to a year, elapse 
before recovery is complete; improvement may even continue 
after several years. But in most cases recovery occurs if the 
lesions of the nerve have not been too severe and irreparable. 
On these depend the prognosis. 

Lead paralysis has also in all instances an exceedingly slow 
course, months usually elapsing before the more severely affected 
muscles commence to respond to voluntary impulses. Electrical 
investigation often supplies valuable information for the establish- 
ment of the prognosis. Even here, however, very severe cases 
recover in the course of one or two years, providing the cause of 
the poisoning be removed. It is rare that paralysis and atrophy 
progress continuously until death takes place. Like hysterical 
paralyses in general, hysterical paralyses of the musculo-spiral 
nerve vary much in their course, and have the same prognosis, 
Musculo-spiral paralysis, which is a very common symptom of 
cerebral hemiplegia, is characterized amongst the cvincident 
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paralyses of other nerve regions by its peculiar obstinacy, 
Extension of the fingers, of the wrist and thamb, are the last 
movements which such patients recover. Speaking generally, 
the prognosis of these paralyses resembles that of cerebral paral 
yses. 


a. Paralysis in the Region of Distribution of the Median Werve, 


The median nerve is, upon the whole, rarely affected inde- 
pendently with paralysis, Rheumatic cases are very rare, but 
traumatic paralyses, such as may be occasioned by unskilfal 
yenesection, cuts, pressure, contusions, bad cratehes, fractures 
of the humerns, gunshot wounds, ete., are far more frequent, 
whether affecting the nerve in the upper arm or its terminal 
branch above the wrist. Paralyses from neuritis and from 
neuromata also occur, and are sometimes observed after acute 
diseases; lastly, paralysis of the median is a very common 
symptom of central paralyses, whilst particular muscles sup- 
plied by the median, especially those of the thenar eminenes, 
are often paralyzed as a consequence of progressive museular 
atrophy. 

The muscles implicated in this form of paralysis are the 
flexor carpi radialis, the pronators, the flexor digitorum sub- 
limis and the nal portion of the flexor digitorum profandas, 
the flexor pollicis longus, and, lastly, the small museles of the 
ball of the thumb, with the exception of the adductor brevis. 
Flexion of the second phalanx is impossible in every finger; 
that of the third phalanx of the index and middle fingers is also 
impossible, and flexion and opposition of the thumb are quite 
impracticable. On the other hand, flexion of the first phalanx, 
with extension of the second and third by the agency of the inter. 
ossei, can be very well performed in the four fingers; not nnfre 
quently, owing to the excessive action of the interossei, a kind 
of hyperextension of the two last phalanges, especially of that 
of the forefinger, is effected. The patient is unable to perform 
opposition, flexion, or any of the more delicate movements of 
the thumb, which is permanently extended and adducted, and 
kept closely applied to the forefinger, as in the hand of the ape. 
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Flexion of the wrist is only practicable when the hand is 
strongly adducted by means of the flexor ulnaris, the action of 
the radial flexor being deficient. The patient is almost entirely 
incapable of pronating the hand, as this can only be performed 
in a very incomplete manner by the supinator longus. The three 
last fingers can still be partially bent, because the flexor pro- 
fundus digitorum is in part supplied by the ulnar nerve, These 
various effects give to the hand and fingers, and especially to the 
thumb, a position so peculiar that isolated paralysis of the 
median can be immediately recognized. The high degree of 
atrophy of the paralyzed muscles in the forearm and ball of the 
thumb, which is not unfrequently present, further assists in 
diagnosticating this affection. 

If disturbances of sensibility be present, they are exhibited 
in the lateral part of the palm of the hand, on the palmar side 
of the thumb, index and middle fingers, and in the ungual phal- 
anx upon the dorsal side also. Disturbances of sensibility may 
be completely absent, even when the median is divided above 
the wrist (Richet'), and this is explicable by the already men- 
tioned anastomoses which the median forms with the other 
nerves of the forearm (Arloing and Tripier). I have, more- 
over. seen the sensibility of the affected parts of the skin com- 
pletely lost, with coincident paralysis of the median and ulnar 
nerves above the wrist, although the radial was completely 
intact: and in one case of section of the median above the 
wrist. there was complete anesthesia in the affected] fingers, 
altheuzh the ulnar and radial were completely aninjnrel. In 
the thr first finc-rs. trophic disturbances of the skin ard nails 
pot unfr-quently make their appearance in severe paralys of 
the mdian. sach as glossy fingers. ulecration, pemphig 
ieies. abnormal growth of hair. ete. 
electrical relations. the diagnosi«. prognnis, 
the same general ob srvations 
bold as in cases of radial paralysis. 
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e. Paralysis in the Region of Distribution of tha Ulnar 
Werve. 


Although this nerve appears, from its superficial position in 
the upper arm, and above the wrist, to be much exposed to 
injury, it is nevertheless not very frequently affected with 
paralysis. The etiology of the paralyses of this nerve is nearly 
the same as that of median paralyses ; traumatic causes, such as 
pressure, contusion, gun shot and punctured wounds, fractuns 
of the humerus, dislocations of the shoulder, pressure of 
crutches, and sleeping upon the arm placed beneath the head, 
being the most frequent. I have seen paralysis of the ulnar 
nerve occasioned by a smal] neuroma above the elbow, which had 
originated in consequence of frequent mechanical injury of the 
nerve at this point. Ducherme saw this disease frequently in 
workmen who in their occupation rest the elbow firmly ona hard 
support. Progressive muscular atrophy affects by preference 
the small muscles of the hand which are supplied by the 
ulnar. 

Paralysis of the ulnar nerve affects the flexor carpi winaris, 
the greater part of the flexor profundus digitoram, all the 
muscles of the hypothenar eminence, together with the 
interossei, a part of the lumbrieales, and the adductor pollicis 
brevis. In correspondence with this, the following movements 
are impaired: Ulnar flexion and adduction of the hand are 
limited; complete flexion of the three last fingers is rendered diffi- 
cult or impossible; the ability to move the little finger is almost 
entirely abolished; separation and lateral compression of the 
fingers against one another, as well as flexion of the first and 
extension of the second and third phalanges of all the fingers, 
are rendered impossible, owing to the paralysis of the interossel. 
If the interossei and lumbricales are alone paralyzed, the 
traction of the extensor communis and of the two flexors 
(extension of the first and flexion of the two last phalanges) 
produces that remarkable claw-like position of the hand, whieh 
is so well-known and characteristic a symptom of paralysis of 
the ulnar above the wrist, and of certain cases of progressive 
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muscular atrophy; this is at the same time more strongly marked, 
in cases of ulnar paralysis, in the two last fingers than in the 
second and third, because their lumbricales are supplied by the 
median nerve; lastly, the patient is unable to adduct the 
thumb and apply it firmly to the metacarpus of the index finger. 

As a consequence of these varions disturbances of motility, 
the functions of the hand are materially interfered with, the finer 
and more delicate movements which are required for writing, 
drawing, and playing upon the piano, being more or less 
impaired ; at the same time, the use of the hand is not entirely 
abolished, as motility is preserved in the muscles supplied by 
the radial and median nerves. If, however, as frequently 
occurs, the muscles of the thenar eminence or part of the 
extensors be coincidently affected, the use of the hand is almost 
entirely abolished. 

Disturbances of sensibility, if present, affect the well-known. 
region of distribution of the ulnar nerve, namely, part of the 
palm of the hand, the palmar surface of the fourth and fifth 
fingers, part of the back of the hand, and the dorsal surface of 
the three last fingers; the same observations apply here in regard 
to its presence or absence as in the case of the musculo-spiral 
and median paralyses. 

Trophic disturbances (especially the characteristic atrophy of 
the interossei, and the depression of the intermetacarpal spaces), 
and the electrical relations of the paralyzed nerves and muscles, 
are similar to those that occur in the paralyses of the two other 
nerves of the forearm. 

The diagnosis of ulnar paralysis does not present the smallest 
difficulty, as the failure of the power of adduction in the joint of 
the hand and the paralysis of the interossei are particularly 
characteristic symptoms of the affection. The seat and causes 
of the paralysis must be determined on general principles. 
Secondary contractures, if any be present, are easily recognized. 
In regard to the prognosis and course, the observations made 
in regard to musculo-spiral paralysis may be referred to. 
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Treatment of the Paralyses of the Upper Extremity. 

The removal of the causes of the disease should first be 
attempted, and, if effected, will prove of great advantage. Sur- 
gical means are not unfreqnently requisite before any other 
treatment can be adopted ; and amongst such measures may be 
mentioned the reduction of dislocations and fractures, the remoral 
of abnormally deposited callus (Busch), the excision of com- 
pressing cicatrices, and ultimately the surgical reunion of divided 
nerves, the treatment of all kinds of wounds, the removal of 
tumors, which exert pressure, and of neuromata,—these al! const 
tute measures of the highest importance in particulareases. Little 
can be done for the treatment of rheumatic paralyses, though 
counter-irritants, diaphoretics, and the iodide of potassium may 
betried. Antiphlogisties and the application of galyanie enrrents 
are useful when neuritis is certainly present. In hysterical and 
central paralyses it is essential that the primary disease should 
be treated. Inlead paralysisit is of the greatest importanee that 
the patient should avoid further absorption of lead by giving up 
or interrupting for a time his business or occupation, or that he 
should adopt proper preventive measures. The poison should 
then be eliminated as soon as possible by the usual means, baths, 
sulphur baths, iodide of potassium, and improvement of the 
general health, In chronic cases of traumatic paralysis, and in 
paralyses resulting from articular rheumatism, or from chroni¢ 
neuritis, improvement may not unfrequently be obtained by the 
employment of malt- and mud-baths, and by taking the baths 
of Wildbad, Teplitz, Wiesbaden, brine baths, ete. 

Amongst the means that may be directly applied to the relief 
of the paralysis, electricity is alone deserving of confidence, since 
it not only exerts a powerful direct anti-paralytic action, but also 
fulfils the causal indication, In regard to the application of the 
faradic or galvanic currents, the strength of the eurrent, the 
place, duration, and frequency of the application, the general 
rules already laid down (page 459) are completely applicable, 
In severe traumatic paralysis, long-continued or repeated appli 
cations of the current, which should by preference be the 
galvanic current, are requisite. In slight paralyses from com- 
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pression (as of the musculo-spiral nerve from the use of crutches) 
faradisation is upon the whole tolerably successful, though even 
here it appears to me that the galvanic current frequently exerts 
a greater and more rapid influence. The galvanic current is of 
most service in lead paralysis, although faradisation appears to 
have been followed by excellent results in Duchenne’s practice. 
In addition to local galvanization, which should be applied 
to all the affected muscles, and if possible to the musculo- 
spiral nerve throughout its whole extent, galvanization of the 
cervical portion of the spinal cord may be recommended, and it 
remains for further researches to determine whether galvaniza- 
tion of the sympathetic is not also useful in the treatment of 
this form of paralysis. In all instances the plan of treatment 
adopted must be both persistently and systematically carried out. 

Little benefit can be obtained from the use of alcoholic and 
irritating liniments or from external measures generally. On 
the other hand, in many cases active or passive gymnastic exer- 
cises, pursued with energy and perseverance, may materially 
hasten the progress of recovery. 


After this description of the several forms of paralysis, affect- 
ing the upper extremity, it still remains to say a few words in 
regard to their more frequent combinations. These are indeed 
very manifold, and it is easily conceivable that in the multi- 
farious combinations that take place between the nerves, forming 
the brachial plexus, great diversity should be presented, espe- 
cially in the paralyses of the plexuses, in the grouping of the 
particular nerves and muscles affected, according as one or other 
fasciculus of the brachial pexus is chiefly affected by the cause 
of paralysis." 

In this respect the paralyses that occur after dislocations of 





'Seeligmiiller has observed symptoms of paralysis of tho cervical sympathetic, 
namely contraction of the fissure of the lids and of the pupil of the same side, in two 
cases of paralysis of the brachial plexus ; and it is quite likely that these symptoms 
are characteristic of many casea, 
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the shoulder, exhibit great variety. It is eviflent that, in 
subcoracoid luxations, the immediately subjacent nerve-tranks 
of the brachial plexus are especially liable to injury, and, aecont- 
ing to circumstances, the whole of the nerves may be compressed 
or lacerated, or one or more may remain wholly intact, or be but 
slightly damaged. Hence the variable picture presented by 
these parslyses. In one case the arm will be completely paral- 
yzed, the circumflex, musculo-entaneons, and the three nerre- 
tranks of the forearm, being equally affected by paralysis. Ii 
another case only the circumflex and musculo-spiral nerves are 
paralyzed, whilst in other cases again the biceps and brachialis 
anticus remain intact, or motion may be preserved in the flexors 
of the forearm, whilst all the other muscles are paralyzed: Th 
almost all these instances the paralysis originates in severe injury. 
The reaction of degeneration is exhibited in the affected nerves 
and muscles, and recovery is exceedingly slow. In those nerves, 
however, that are more slightly affected, excitability is pre- 
served, and in these the mobility usually soon returns, though’ 
it is, no doubt, not uncommon for particular severely Injured 
nerves to remain permanently paralyzed. 

In paralyses from fracture of the humerus the result is de- 
pendent upon whether one or several of the nerve tronks of the 
forearm have been injured, or are subsequently implicated in the 
development of the callus, The musculo-spiral is most fre 
quently paralyzed, then the ulnar, and more rarely the median 
nerve, In these cases the paralysis is generally of the severe 
traumatic kind, and recovery is exceedingly slow. 

Dislocations of the elbowjoint and fractures in its vicinity 
and of the forearm constitute common canses of paralyses of 
the nerves of the forearm, and it is evident that the nloar and 
the median are particularly liable to be affected. After these 
injuries paralysis frequently arises in consequence of improperly 
or too firmly applied bandages, as T have several times observed, 
both in nerve trunks above the wrist and above the elbow. "These 
are always very obstinate and protracted, and not unfrequently 
incurable paralyses, 

I have, on several occasions, observed a peculiar combination 
of paralyzed muscles in spontaneously arising (rheumatic) as 
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well as in tranmatic paralyses in the arm: namely, coincident 
paralysis of the deltoid, biceps, and brachialis anticus, as well as 
of the supinator longus. Here and there other muscles were 
also affected, so that in two cases the supinator brevis was also 
implicated ; whilst in another all the museles supplied by the 
median in the forearm were affected, etc. The above-named 
muscles, however, were always chiefly, if not exclusively, 
affected. This indicates that the seat of the lesion is at a point 
where the fibres forming the circumflex, musenlo-cutaneous, and. 
a part of the musculo-spiral nerves lie in close proximity to 
each other. In fact, itis possible, by very careful faradic ex- 
citation of the several branches of the brachial plexus, to 
succeed in discovering, in many individuals, a spot (which cor- 
responds to about the point of emergence of the sixth cervical 
nerve between the scaleni), from which the deltoid, the biceps, 
brachialis anticus, and the supinator, may be thrown into common 
and very energetic contraction. (It is at the same time often dif- 
ficult: to avoid the immediately adjacent origin of the musculo- 
spiral nerve; if this be separately excited, the muscles sup- 
plied by this nerve contract, with the exception of the supina- 
tor longus.) Tam consequently of opinion that the form of 
paralysis here mentioned has its seat in the root of the brachial 
plexus at this point, and recommend that further attention 
should be paid to it, and, that when an opportunity occurs, it 
shonld be anatomically investigated. I have observed it, in two 
instances. as a consequence of nenritis—once in consequence of a 
fall upon the arm and shoulder, and once in consequence of a 
cancer in the glands of the neck and in the vertebral column. 
The electrical excitability was, in the last case, normal, in the 
others there was more or less well-marked reaction of degenera- 
tion; all terminated in recovery. In two cases the patients 
complained of a sensation of numbness in the region of distri- 
bution of the median in the hand. 

Tt is very remarkable that about the same muscles are found 
to be paralyzed in that form of paralysis which Duchenne has 
Aeseribed ' in newly-born children, as ‘‘paralysie obstétricale in- 
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fantile du mombre supérieur,” and which we should call “ deliy- 

ery paralysis”? (Entbindungslihmung). I have observed two 

cases of this affection, and can corroborate Duchenne’s descrip: — 
tion in allessential points. The subjects arealways children who | 
have been brought into the world by obstetric operations, by — 
turning and subsequent extraction, or by traction applied to the 
shoulders in cases of difficult delivery of the body. In one ease, 
the paralysis appears to be induced by the use of the finger as a 
hook, in the axilla; in another case it may be attributed to the 
difficult disengagement of the arm in the process of delivery; 
and, lastly and especially, as it appears to me, the paralysis 
owes its origin to the energetic application of the so-called 
Prague grip, in which the fingers are applied like a fork 
over the back of the neck, and endanger the brachial plexns by 
energetic traction and compression, Such children are born with 
paralysis, though this is not always immediately discovered, a5 
part of the upper extremity still remains movable. The pe 
ralysis, however, always presents very characteristic features; 
the arm hangs immovable by the side of the body, it is rotated 
inwards, and is persistently extended. The child isunable elther 
to flex the forearm or to raise the arm, yet the movements of the 
hand and fingers are preserved. On careful examination, which 
presents very considerable difficulties in such little patients, it 
may be shown that the deltoid, the biceps and brachialis antieus, 
and the infraspinatus, with the teres minor and perhaps the 
supinators are paralyzed. Sensibility of the skin does not ap- 
pear to be materially impaired. The electrical excitability is 
usually diminished (reaction of degeneration, Contractuns 
often make their appearance at an early period in the nen- 
paralyzed muscles, as, for example, in the pectoralis major, in one 
of my cases. The prognosis of this very characteristic paralysis, 
which cannot easily be mistaken for any other form, and which 

exists without any complication arising from luxation or fractur, 

is not very favorable. Neglected cases, in many instances, do 

not recover at all; and on this account Duchenne recommends 

that faradic treatment, from which he has obtained excellent Te 

sults, should be applied at an early period ; appropriate galvanic 

treatment might, perhaps, be equally useful. There can be n0 | 
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eee that this form of paralysis arises from mechanical com- 
applied during delivery to a part of the brachial plexus, 
‘Paralysis of the upper extremity may, however, arise during 
‘delivery in another way. Duchenne mentions (1. ¢.) two cases in 
‘which paralysis of the brachial plexus arose from the pressure 
of the awkwardly-applied forceps, and one case where paralysis 
of two nerves of the forearm was occasioned by fracture of the 
“homerus occurring during delivery, and he lastly draws atten- 
tion to the frequent occurrence of subacromial dislocations of the 
“humerus, during delivery, asa canse of more or less extensive 
1 ella of the brachial plexus. Careful attention paid to these 
occurrences and a carefal investigation into this class of cases 
“eran without doubt, narrow the somewhat obscure domain of 
“congenital” paralyses." 


8. 8: Paralysis of the Muscles supptied by the Lumbar and Sacrat 
Werves. 


“A. Euleaburg, 1. ¢. pp. 595—002.—Areaner, Unters. u. Beobacht, eto, Tl. p. 208.— 
Bianchi, Gea paralysies traumatiques dea membres infér. chez les nouvelles 
-__ nccouchées. Thtse, Puris, 1807.— Duchenne, Electr. loc. 3° 6d, pp. 983 et seq. 
pp: 1018 et seq. —Nothnagel, dio neryés, Nachkrankheiten des Abdom, typhus, 
Arch, f. klin. Med. TX. 1872, Consult also the Manuala of Electrotherapeutica 
and the Trewtises on Diseases of the Spinal Cord and Vertebral Column. 


Paralyses in the region of the lower extremity, the muscles of 
which are supplied by the branches of the lumbar and sacral 
plexus, are of very frequent occurrence, and are due to very 
various causes. Central paralyses, however, are undoubtedly 
those which possess most practical int Almost all spinal 
-pantlyses commence in the lower extremity, and hence peripheral 
‘paralyses have been much less frequently reported, and have 
Teceived less attention. We shall here endeavor to give a short 
sketeh of the symptoms of the several forms of paralysis and of 
their more frequent causes, and must refer for farther details to 
the account of diseases of the spinal cord. 











‘See SeeligmOller, Berl. klin, Woch, 1874, Now. 40 and 41. 
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1. Paralysis in the Region of Distribution of the Crural 
Nerve. : 


Isolated paralysis of the crural nerve is not of very common 
ocenrrence. It results from injuries of the vertebral column and 
pelvis, from tumors and extravasations of blood in the cauda 
equina, not unfreqnently in consequence of inflammation of the 
knee-joint, after which the whole region of the extensors of the 
leg often become atrophic and paralyzed. It also oceurs in con- 
sequence of inflammation of the psoas, and psoas abscesses, pre- 
ceded by antecedent symptoms of irritation; frequently also in 
consequence of fractures of the thigh and dislocations of the hip- 
joint; not unfrequently, also, from cuts, stabs, and gunshot 
wounds of the lower abdominal and crural regions. Neuritis 
again is often a cause of rural paralysis, as are also pelvic and 
crural tumors. Lastly, it is a very frequent symptom of all 
forms of spinal paralysis, and more rarely of cerebral paralyses 
and of progressive muscular atrophy. 

Symptoms.—Paralysis of the crural nerve affects the ilio-psons 
muscle, the quadriceps extensor femoris, the sartorius, and the 
pectineus. The symptoms are consequently very uncomplicated ; 
the patient is unable to flex the leg at the hip-joint or to raise 
the body from the recumbent posture. He is unuble to extend 
the lower leg, or, when sitting, to move the vertically hanging 
lower leg forwards. Standing and sitting upright are rendered 
insecure; walking, jumping, and running are either rendered diff: 
cult or impossible, because in all these actions the flexors of the 
thigh and the extensors of the leg are necessarily used. When 
the paralysis of the crural affects both sides, the patient finds it 
almost impossible to walk forwards. 

Disturbances of sensibility are frequently observed, and when 
the erural nerve is itself affected, may extend over the lower two- 
thirds of the thigh, the region of the knee, and the inner side of the 
Jower leg, as far as the internal border of the foot. Tf the inguinal 
region, the hypogastric region, the scrotum, and the external 
surface of the thigh are rendered anzesthetic, this Indicates that 
the seat of the cause of paralysis is situated above the giving off 
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cutaneous branches affected (ilio-hypogastric, ilio-ingui- 


lu umbo-inguinalis, spermaticus externus, and cutanens 
lateralis) from the plexus lumbalis. Sensations of furri- 
ibness, and frequently also an objectively demonstrable 
of the thigh are commonly present. 
y of the muscles of the thigh is very frequently present, 
only ascertainable by very careful, comparative meas- 


sand parts of muscles, which then appear flaccid, relaxed, 
shed in size, whilst the others, especially when efforts 
to innervate them, or when faradic irritation is applied, 
strongly, and become hard with sharply defined outlines. 
etrical examination indicates changes which vary with the 
and degree of the paralysis, and of the consecutive trophic 
which have been already frequently described, and 

ch we need not here further discuss. 


alysis in the Region of Distribution of the Obturator 
Werve. 


is is of still rarer occurrence than crural paralysis, but is 
y associated with the latter, and is then referable to the 
causes. In addition to the causes mentioned, may be 
compression of the nerves from strangulated obturator 
and from the pressure of the descending head of the child 

of obstetric instruments in difficult deliveries, 
paralysis affects the adductors of the thigh, the pec 
the gracilis, and the obturator externus. The patient is 
ently incapable of adducting the thigh, of pressing the 
together, or of crossing one leg over the other. The flexion 
gh inwards is rendered difficult, and so too is the rota- 
‘the thigh outwards; the affected leg soon tires in walls- 
e disturbances of sensibility are perceptible extending 
e inner side of the thigh as low as the knee. It is diffi- 
ognize partial paralyses of particular muscles belonging, 
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to the group of adductors. The electrical relations hiave not 
been sufficiently investigated in these paralyses. — 


3. Paralysis of the Muscles supplied by the Glutwal Nerves. — 


This form of paralysis is also rare, occurring almost exelusive- 
ly as a symptom of extensive paralyses, affecting the whole region 
of the sacral plexus, as, for example, in those due to tumors ani 
lesions of the cauda equina, to fractures of the sacram and pel- 
vis, to spinal diseases, ete. The characters of progressive atro- 
phy, and of pseudo-hypertrophy of the muscles are not unfre- 
quently completed by atrophy and paralysis of the gluteal 
muscles, 

The paralysis effects the glutw#al mnseles, the tensor fascin, 
the obturator internus, and the pyriformis, and is'thus capable 
of expressing itself in varions motor disturbances of the manifold 
and complicated functions of these muscles, whieh may, however, 
be in part compensated by the action of other muscles, and are 
consequently analyzed with difficulty. The rotation of the leg, 
both inwards and outwards, is interfered with; flexion of the 
thigh is somewhat limited and its abduction is rendered remark- 
ably difficult, or altogether impossible. Some uncertainty is felt 
both in standing and walking, because the gluteal muscles, and 
especially the gluteus maximus, fixes and balances the trank 
upon the thighs; the patient finds it particularly diffienlt to as 
cend stairs. The straightening of the body, after it has been bent 
forward, is rendered difficult. Disturbances of sensibility ar 
only present when other nerves are coincidently affected, Atro- 
phy of the muscles is of common oceurrence, and, when the paral 
ysis is unilateral, is very evident. The gluteeal region loses its 
firmness and roundness, the muscles appear relaxed and feeble, 
and allow the snbjacent parts of the skeleton to be readily: per 
ceived. The electrical excitability can only be tested hy intr 
muscular excitation, but then exhibits alterations corresponding 
to the cause of the paralysis and the secondary disturbances, 


ll 
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4. Paralysis of the Muscles supplied by the Sciatic Nerve. 


The wide distribution of this nerve, its exposed and superfi- 
cial position in various parts of its course, and its manifold rela- 
tions to the pelvic organs, render the frequency, on the one hand, 
and the importance, on the other, of the paralyses affecting it, in- 
telligible. The paralysis may affect the nerve as a whole, or 
either of its two branches, the peroneal and tibial nerves, or only 
particular muscles. The paralysis is very frequently bilateral. 

Btiology.—The most frequent causes of paralysis of the sciatic 
nerve are mechanical lesions of the trunk, or of the branches, 
whether they result from gradually increasing pressure or 
sudden contusion, or from laceration or section, and it is difficult 
to give an exhaustive catalogue of all the modes in which such an 
injury may be inflicted. Paralyses of this nerve and its branches 
have been observed to follow injuries caused by gunshot wounds, 
ents, and punctures at the most different points; after surgical 
operations, such as extirpation of tumors, tenotomy, etc.; after 
fractares of the spine, after falls or blows upon the gluteal 
region ; after extravasations of blood in the cavity of the sacrum; 
asa result of tumors in the canda equina; in consequence of me- 
chanical compression of the nerves at any part of their course; 
after difficult deliveries, in which especially the nerves of the 
eaeral plexus, which occupy the posterior part of the pelvis, are 
damaged by the pressure of the head of the child ; after disloca- 
tions of the femur; in newly-born children after delivery by the 
fect; as a result of the compression of cicatrices, as I have seen 
in one case of deep-seated cicatrix, following a bed-sore ; as a re- 
sult of tumors of the pelvic cavity (cancers and fibroid tumors 
in the uterus) or of the nerve itself, ete. 

Paralysis of the sciatic is much less frequent as a result of 
“rheumatic”? causes, such as thorough wetting and chilling of 
the feet and of the buttocks. Those arising from well-marked 
neuritis are of common occurrence, to which also, probably, 
belong the not unfrequent paralysis and atrophy remaining after 
Severe sciatica. We are still insufficiently acquainted with the 
anatomical changes which often persist after acute diseases, and 
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which lie at the root of the paralyses which develop spontane- 
ously in the region of the sacral plexus, without demonstrable 
cause, and without well-marked symptoms. This is trae also in 
regard to the hysterical paralyses of the lower extremity that ar 
of such frequent occurrence, This nerve region commonly parti- 
cipates in the various spinal and in very many cerebral panilyses. 
The region of distribution of the sciatic nerve is relatively randy 
affected in progressive muscular atrophy, whilst it almost con- 
stantly participates in the pseudo-hypertrophy of the museles. 

Symploms.—We shall now consider the symptoms of paral 
ysis of the several branches of the sciatic nerve, out of which 
the picture of the total paralysis of the nerve can be easily 
formed, 

If the peroneal nerve be alone affected, the anterior muscles 
of the lower leg are paralyzed. The foot hangs flaccidly down, 
it can neither be flexed nor abducted, and can only be incom- 
pletely adducted; walking is seriously interfered with, im eonse- 
quence of the depending point of the foot, which trips upon 
every little elevation of the ground. The patient is compelled 
to give the necessary elevation to the foot in moving forwards by 
flexion of the hip-joint, and plants it vacillatingly and inseeurely 
with the point and outer border of the foot first, producing 4 
very characteristic, and, for this paralysis, pathognomonic gait. 
In its further course, this peculiarity is rendered still more strik- 
ing by secondary contracture of the muscles of the calf. 

The part played by the several muscles in producing these 
symptoms is as follows: paralysis of the tibialis anticus consid- 
erably limits the dorsal flexion and adduction of the foot; the 
inner border and the point of the foot can no longer be completely 
raised, though these movements may be in part vicariously exe- 
cuted by the extensor digitoram communis and the extensor 
longus pollicis. Paralysis of the extensor digitoram comnmanis 
likewise diminishes the dorsal flexion of the foot, and the abduc- 
tion of the foot in the flexed position, whilst it, at the eime 
time, renders extension of the basal phalanges of all the toes 
impossible. Paralysis of the extensor pollicis longus diminishes 
dorsal flexion, and abolishes the power of extending the great toe. 
Paralysis of the peroneal muscles acts differently; if the per 
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oneus longus be paralyzed, abduction of the foot in the 
extended position is impossible; the arch of the foot, which is 
essentially preserved by the action of this muscle, becomes flat- 
tened, but the inner border of the foot no longer touches the 
ground, because the head of the first metatarsal bone is no longer 
drawn downwards (Duchenne); a peenliar kind of flat foot is thas 
produced, which bas been described with great care by Duchenne. 
If, lastly, the peroneus brevis be paralyzed, pure abduction of the 
foot is rendered impossible; this can only be then accomplished 
either with coincident dorsal flexion, by means of the extensor 
digitorum communis, or with coincident plantar flexion, through 
the agency of the peroneus longus. Paralysis of the little 
extensor digitorum communis brevis somewhat impairs the 
extension of the basal phalanges of the four last toes. All 
thes evarious forms of paralysis may occur in an isolated man- 
ner, but they may also be combined in the most various ways, 
and, as the defective movements may, also, to some extent, be 
compensated for by other muscles, very complicated conditions 
arise, the nature of which can only be ascertained by the exer- 
¢ise of great care and special investigation—the difficulties of 
the case being often materially increased by secondary contrae- 
tures and anomalous positions of the foot. 

If the dibial nerve be paralyzed, the whole of the muscles at 
the back of the lower leg are rendered inactive ; this is immedi- 
ately indicated by the inability of the patient to affeet plantar 
flexion (extension) of the feet, as well as flexion and lateral 
movement of the toes, Paralysis of the museulus triceps sura 
(gastrocnemius and soleus) prevents the foot from being ex- 
tended, and renders it impossible for the patient to stand upon 
the toes, etc., whilst, in consequence of secondary contracture of 
the muscles of the front of the lower leg, a hook-like position of 
the foot is gradually produced. Paralysis of the fidiatis pos- 
tieus diminishes the power of addueting the foot and of raising 
its inner border. Paralysis of the flexor communis digitorum 
renders flexion of the two distal phalanges of the toes impos- 
sible. Paralysis of the flezor hallucis longus takes away the 
power of flexing the great toe. Paralysis of the adductor and 
abductor hallucis abolishes the power of moving the great toe 






langes of the toes, as well as ipeparabioat ed 
A peculiar claw-like position, resembling 
thus produced, The first phalanx is abuorn 
second and third are strongly flexed; the 
compressed together, and no longer touch the 
bulbous extremities, The enpeiaed 
























the weight of the body. . 
Independently of the disturbances of particular 
or of all the movements of the foot, which interfere to: 
lesser extent with walking and standing, these 
muscles of the lower leg occasion very remarkable | 
the position of the foot, secondary alterations of the: 
malformations, which may gradually lead to persistent ¢ 
annoying conditions. It is especially paralyses of 
muscles (as, for example, of the peronens longus of the 
of the triceps), which occasion various forms of p 
foot, pointed foot, hook foot, and club foot. From th 
description it is evident how the several paralyses, 
with tho aid of coincident contractures of the antagonists, 
under the influence of the weight of the body, dispose to: 
forms of curvature of the foot. It is obvious that these a1 
ticularly likely to occur in growing individuals, in who 
bones and ligaments are not yet consolidated, and hence an 
planation is afforded of the special frequency of such par 
curvatures 2s a result of the spinal paralysis of ¢ 
chenne has made a special study of all these 
wo are indebted to him for having greatly elucidated their 
genesis. Want of space prevents us from entering” 
details, and the whole subject is one rather of 
orthopedic interest. If the trunk of the sciatic 
affected, the branches distributed to the flexors of the lo 
the semi-tendinosus, semi-membranosus, and biceps 
also paralyzed, and the patients are not able to flex th 
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pon the thigh, to approximate the heel to the gluteal 
or to offer any resistance when an attempt is made 
extend the leg. Rotation of the thigh is also interfered 
ith because the branch for the quadratus femoris, and some- 
also that for the obturator internus, is given off above from 
trunk of the nerve. But even when the paralysis of the 
tic is complete, walking is still, to some extent, possible, 
e the leg is simply used as a stilt, and with the aid of the 
es of the thigh is moved forwards, the knee-joint being 
fixed in the extended position. The whole foot hangs 
the foreleg is strongly raised in locomotion forward, the 
border of the foot is first placed upon the ground, 
is then made a support by extension of the knee. This 
‘course, a very imperfect mode of walking, but it may be 
by the patient after a little practice, even when the pa- 
of the sciatic is bilateral, as I have frequently seen. 
miyses of the sciatic are usually accompanied by disturb- 
of the sensibility, the extent of which depends on the 
f the paralysis. When the paralysis is limited to the 
region, the anesthesia is limited to the anterior and ex- 
| side of the lower leg, the dorsum of the foot and the 
wt part of the toes; if the tibialis is affected, the posterior 
#f the lower leg, the sole of the foot and plantar surface 
are the seats of the anssthesia. According as the 
paralysis is situated at higher planes in the trank 
c, the region of the knee, the back part of the thighs, 
the buttock and perinwum, are successively 
y anesthesia. If the cause of the paralysis is seated 
eavity of the sacrum, or, still higher, in the canda 
esthesia affects the whole sacral region, the scrotum 
the labia, as the case may be), the urethra, bladder, 
These symptoms may prove of great importance 

































sis. 
of the circulation, usually in the form of 
, bluish-red marbled coloring, and coldness of the 
f perceptible in the paralyzed log. Tnerease of 
is heen occasionally und transitorily observed in 
riods of traumatic paralyses. 
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Trophic disturbances are also not unfrequent in cases of 
severe peripheral paralyses of the sciatic! Amongst these may 
be mentioned a high degree of atrophy, ulceration of the skin, 
eruption of herpes and pemphigas, serious bed-sores on the 
sacrum, ankles and heels, A very disagreeable concomitant 
symptom is, lastly, paralysis of the rectum and bladder, which 
is especially liable to occur in cases where the cause of the 
paralysis is situated within or above the sacrum in the eauda 
equina. It is sufficiently well known that these symptonis 
with all their evil results, are very common in the various spinal 
paralyses of the lower limb. 

A description of the electrical relations in these purilyses 
would only lead to a repetition of what has been already stated 
in the general part. The most diverse anomalies occur, and they 
suggest the same conclusions as in paralyses generally. 

The diagnosis of paralysis in the region of distribntion of 
the sciatic nerve and its branches presents no notable difficulties, 
The recognition of the paralyses of particular museles in the 
lower leg, their diagnosis from contractures, the determination 
of the degree of trophic disturbance they have undergone, ete. 
alone require, in many instances, careful and cantious investiga 
tion. A very exact comparison should be made between the 
legs of the affected and of the healthy side; the shape of the 
foot in standing, walking, and in ordinary positions, should te 
noted, and the state of the several muscles should be examined 
by means of electricity, and each movement of which the ex- 
tremity is capable should be separately: performed, in order that 
every relation may be rendered clear. Conclusions should be 
drawn in regard to the nature of the cause of the paralysis, 
partly from the anamnesis and partly from objective investiga- 
tion conducted upon general principles. Evidence of the plane 
at which the cause of the paralysis acts on the motor nerves impli- 
cated may be derived from the local extent of the paralytic 
symptoms in the sensory and motor nerves, the concomitant 
symptoms that may happen to be present, the alteration of 





‘Jn ono case of well marked unilateral paresis of the tibialis and peroneus, I ob- 
served a distinct hypertrophy of the muscles of the calf, 
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the electrical excitability, and the relations of the reflex actions, 
ete. 

It is of great importance to determine whether we have to 
deal with a peripheral or with a spinal paralysis. I have met 
with various cases in which it was impossible to determine this 
point with certainty ; in most cases, however, a correct diagnosis 
may be made with a little care. Various circumstances help us 
in forming an opinion ; thus, incomplete paralysis of particular 
muscles, their gradual attack, the degree of sensory disturbance 
not being of equal extent, weakness of the bladder occurring at 
an early period, the existence of muscular tension, tremors, and 
the like, the presence of other special symptoms (such as a 
feeling of a girdle round the waist, swaggering gait when the 
eyes are closed, tenderness of the vertebra), preserved or 
increased electrical excitability, and the occurrence of paretic 
symptoms on both sides, are all circumstances that point to the 
spinal origin of the affection. If reflex actions are preserved in 
the paralyzed muscles, it is certain that the seat of paralysis is 
centric, whilst, upon the other hand, the absence of reflex 
actions is by no means a proof that the affection is not spinal. 
The existence of the reaction of degeneration is in favor of the 
peripheral seat, providing corresponding sensory disturbances 
are present at the same time. Reaction of degeneration without 
any disturbance of sensibility is in favor of the spinal origin of 
the paralysis (spinal paralysis of children, ete.). Compare, in 
addition, what has been said above (page 444) on the differential 
diagnosis of centric and peripheral paralyses. 

The prognosis of these paralyses is, in general, doubtful ; it, of 
course, essentially depends upon the canse, but secondarily 
upon the consecutive trophic disturbances, the electrical 
relations, ete. It must alsobe remarked that in consequence of 
the great length of the nerves under discussion, the processes of 
regeneration in them may require a very long time before the 
conducting paths to the muscles are re-established, Thus, in 
traumatic and similar paralyses, we must be prepared for a very 
long course of the affection, and often for its incurability. In 
other respects the prognosis must depend on general principles. 
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Treatment of Paralyses of the Lower Extremity. 


‘We may here refer to what has been said in regard to the 
upper extremity. In addition to the causal treatment, in which 
the treatment of diseases of the spinal cord plays an important 
part, it is electricity, of course, to which we should resort in 
most instances, especially since it appears to be able to fulfil 
many of the causal indications. There is nothing especial to say 
in regard to the choice of the methods of its application, though 
in most instances, since it is frequently desired to influence the 
nerves within the spinal column and pelvis, the galvanic current 
is to be preferred, because the faradic has no noticeable intlu- 
ence upon such deeply situated tissues. 

In the next place, the application of a rational and steadily 
practised system of gymnastics may be recommended. Baths, 
whether thermal, saline, or in the form of mud-baths, must be 
employed only according to special indications. Little benefit 
can be anticipated from embrocatious of any kind; but even 
such weak means as these will not be omitted, in tedious cases, 
to obtain the confidence of the patient. 

Orthopedic surgery plays a very important part in these 
paralyses, partly by effecting the removal of deformities or 
preventing their development, and partly by supplying the 
function of the paralyzed muscles by means of appropriate 
apparatuses, and by restoring to the patients, if only artificially, 
the use of their lower extremities in standing or walking. A 
great deal can be done in this direction, and for details the reader 
is referred to treatises on orthopedic surgery. 


ANATOMICAL DISEASES or rz PERIPHERAL NERVES. 


1. Hyperemia of the Nerves.—Congestion. 


Weir Mitchell, Injuries of nerves. Phils. 1872, p. 56. A. Waller, On the sensory, 
_ mnotory, etc, symptoms resulting from the refrigeration of the ulnar nerve, Pro- 
ceed. Roy. Soe, of Lond. XI. p, 436. XIL p. 80. 1962, 


Lurre-x is known in regard to active hyperemia of peripheral 
nerves ; treatises on pathological anatomy are silent on this 
point, and we know little or nothing of the clinical symptoms 
presented by this condition, which is probably often present. 
Still it appears to be deserving of some attention in the future, 
since, perhaps, many so-called functional neuroses are referable 

to it. 

Weir Mitchell is the only author who has given a short de- 
scription of hyperwmia; he employed artificial freezing and 
thawing of tho tissues, as an experimental means of investi- 
gating it, and has not only frozen the partially exposed nerves of 
animals by ether spray, but also the ulnar nerves of living men, 
From these observations it appears that the symptoms occurring 
and remaining for some time after the thawingare to be ascribed, 
not so much to the freezing and thawing themselves, as to the 
subsequent hypermmia, 

Anatomical examination made in experiments on animals 
showed that, after thawing, the nerves presented more or legs 
extensive rosy or dark-red injection, which often had a linear or 
striated marking, whilst the nerve appeared somewhat swollen, 
Tt was only after violent action of cold that small punctiform 
extravasations of blood were discoverable between the nerve 
fibres, 

Symptoms.—Alter the disappearance of the symptoms, which 
are due to the freezing (pain, amwsthesia, paralysis, increase of 
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temperature and augmented perspiration in the region of dis 
tribution of the nerve), and which have been especially studied 
by Haller, there occurs, in the first place, in the thawed portion 
of the nerve a very painful sensibility, which spreads back- 
wards to the plexus of origin, and in some instances may even 
produce reflex vertigo and feeling of faintness. With this is 
associated Ayperasthesia in the whole region of the affected 
nerves, a feeling of numbness, creeping, and formication. a cer- 
tain motor debility, and a sensation of fulness in the affected 
part, together with slight swelling; no longer any notable eleva- 
tion of temperature. 

Where this group of symptoms occurs in man in the region 
of distribution of 2 definite nerve, and when, at the same time, 
perhaps a spot, sensitive to pressure, can be demonstrated in the 
nerve, we are justified in admitting the existence of active 
hyperemia of the nerve. 

In regard to ¢reatment, Mitchell recommends the energetic 
application of ice to the whole length of the nerve, an elewated 
position, and absolute rest of the part; in severe eases a lange 
number of leeches should be applied, which may, however, pine 
duce a good deal of pain, on account of the hyperemia present; 
the subcutaneous injection of morphia and atropine, and, at a 
subsequent period, the effect of digitalis and quinine may be 
tried. 





2, Inflammation of the Nerves.—Weuritis. 


Bokitansky, pathol. Anat. 8. Aufl, IL p. 498. 1856.—F¥ rater, Handb, d. path. Anat 
2 Aufl. IL p. 498, 1863,—0, Weber, Pitha-Bilroth, Handb. d. Chir IL @ p 
214. 1865.—Hasse, 1. c. p. 739.—M. Rosenthal, Nervenkrankhelten, 1870, p. 
457,—Nasee, Diss, de neuritide Mul, 1801.—Swan, Diss. on the treatan, of mor 
bid local affect, of nerves, Lond. 1820,—Deseot, Affect. local, des nerfs Par, 
1822.—Murtinet, Revue mcd. Juin, 1824.—Abererombis, Pathological sed 

ical Researches on Diseases of the Brain and Spinal Cord. Edinburgh, 

1829,—J. B. Friedreish, ber die Localkrankheiten d. Nerven. Schmidt's Jahrb. 

V. p. 80. 1885, (Complete list of earlior nuthorities)—Dubrewith, Rech. ex 

périm. sur Vinflamm. des nerfs, Clin, de Montpell. 1845, Nos. 5, 0. 71.—Aerand, 

Noto sur les accid. qui suiy, In piqu. des nerfs. Journ. des connaixs, méd. 

chir, 1846, Mars Jaw, Arch. gén6r. 1847, and Union méd, Jnill, 1940 —Pserrg, 

do Vhemito-névrite et de som traitement. Union méd, 1831, Nox 79 a. S— 
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Remak, ther Neuritis, Ocsterr. Ztschr. fir prakt. Heilk. 1860, Nos. 45—48, 
—Duménil, Contrib. pour serv.  Thistoire. . . . . de le névrite, Gaz. hébdo- 
mad. 1866, Nos. 4—6.—W. Erb, Pathol. u. path. Anat. periph, Paral. (Neuritis 
facial.) Arch, f, klin. Med. IV. V. 1868—E, Ticaler, Ucher Neuritis, Diss. 
Konigeb. 1869.—Virckow, Neurit. interstit. prolifer. Virch, Arch. Band 53, 
1871.—J. Althaue, Neuritis des Plex. brach. Arch. f. klin. Med. X. 1873.— 
Weir Mitchell, Injuries of nerves, etc. Philad. 1872, p. 60.—0. Wyee, z. Kennt- 
niss des Herpes Zoster. Arch. d. Heilk. XIL 1871.—Bernhardt, z. Pathol. d. 
Radialisparalys. Arch. f Peych. u. Nerv. IV. 1874, 





The frequency and significance of the presence of neuritis is 
still a subject of dispute, chiefly because the indifferent anatomi- 
cal methods of research hitherto employed do not supply satis- 
factory evidence of the nature of the affection, and still more 
because the symptoms do not always demonstrate with sufficient 
exactness the existence of inflammation of the nerves. If some 
(as, for example, Remak and Benedict) go too far in making 
acute or chronic neuritis answerable for the most diverse nervous 
symptoms and groups of symptoms, and even for numerous 
trophic disturbances in other tissues, the opinion of others, who 
maintain that neuritis is of rare occurrence, can not be regarded 
as any longer tenable. Neuritis, even when of spontaneous origin, 
is probably of more frequent occurrence than is generally admit- 
ted, and if the views recently suggested by several weighty 
authorities, in regard to the mode of extension of neuritis and its 
disposition to affect the central organs of the nervous system, 
should be only partially corroborated, the results of neuritis 
would still possess an importance in nerve pathology that could 
not be overlooked. The affection, therefore, deserves careful 
consideration. 

Etiology.—The most frequent and best known causes of 
neuritis are zounds of various kinds—cuts, stabs, punctured 
wounds (in former times not unfrequently injury of the median 
in venesection), contusion, rupture, laceration, the penetration of 
foreign bodies into the nerves. Slight mechanical injuries may 
also cause neuritis, such as a blow on a nerve trunk, strong 
compression of a nerve, severe concussions of the nerves from 
long travelling in an ill-constructed wagon (Duménil), sudden 


and violent muscular movements, violent efforts to raise heavy 
VOL. XL—87 
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weights, etc. Traumatic nenritis has been observed to arise from 
all these as well as from many other forms of accident, 

No doubt can be entertained that in many instances neuritis 
arises from “eatehing cold; exposure to a draught of air, for 
example, wet fect, sudden chilling of the body, standing or 
walking in cold water, etc., have all been observed to constitute 
undoubted causes of this disease. 

Inflammations of neighboring organs, extending to nerves 
traversing or adjoining such organs, constitute a very common 
cause of neuritis. Beau has demonstrated this in regard to the 
intercostal nerves in cases of pleurisy, pleuro-pneumonia, and 
tuberculosis of the lungs; and his observations have been repeat- 
edly corroborated in numerous cases of acute and chronie inflam- 
matory and suppurative processes. Thus both the acute and 
the chronic form of articular rheumatism, especially of the 
shoulder, not unfrequently lead to propagated neuritis. The 
adjoining nerves are often inflamed in cases of caries of the tem- 
poral and sphenoid bones in caries of the vertebrm, and of the 
bones of the pelvis; progressive neuritis has also been observed 
to be caused by inflamed tendinous sheaths, Malignant neoplas 
tic formations, such as carcinoma and sarcoma, penetrate among 
the nerve trunks, and set up neuritis, 

Alter acute diseases, such as typhoid fever, the acute exanthe- 
mata, diphtheria, ete, neuritic processes are not unfreqnently 
developed, as has been recently demonstrated by Bernhandl, ana 
tomically, in the musculo-spiral nerve in a case of exanthematic 
typhus. Many chronie diseases likewise lead to inflammatory 
alterations in the peripheral nerves, as is seen in syphilis. Alter 
ations which may be regarded as inflammatory are also exhibited 
by the nerves in lepra aniesthetica (perineuritis chroni¢a leprosa)? 

The question still remains open whether neuritis ean be in- 
duced by separation of the nerves from the central nervous sys- 
tem. It is well known that the histological changes that take 
place in the peripheral segment of a nerve, after division, present 
great similarity fo inflammatory alterations, anda often spoken 
of as being really neuritic. We have already attended to the 








* Virchow, Geschwilste, Band IT. p. 521, 
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question (see p. 422) whether these alterations are to be explained. 
asa direct propagation of the affection from the seat of the le- 
sion, or as the result of the so-called trophic influences, and must 
here again repeat that we consider the separation from the cen- 
tral nervous system to be the essential cause of these alterations ; 
hence the question whether they are really to be regarded as 
intlammatory must still be looked upon as an open one. Fur- 
ther investigation pursued upon a right basis will, no doubt, 
elucidate the existence and kind of influences exerted by the 
centre upon trophic and circulatory disturbances in peripheral 
regions. 

Lastly, no one can wonder that it is impossible in many cases 
to discover the real cause of neuritis, and hence that we must 
speak of its origin as spontaneous. It appears, moreover, as if 
many persons have a special predisposition to neuritis, and 
especially as if the disposition for the disease to spread upwards 
or downwards along the nerves is present in very different 
degrees in different individuals. Special attention must be paid 
to this point in the future. 

Pathological Anatomy.—In acute neuritis the nerve is 
swollen and deeply reddened, exhibits increased succulency, has 
a cloudy aspect, and loses its peculiar refractive powers. The 
nerve fasciculi are surrounded by a serous or even fibrinous 
coagulable exudation, forming a curdy yellowish red mass, in 
which small punctiform extravasations are not unfrequently 
visible. Microscopical examination discloses marked congestion, 
a moderate amount of emigration of white corpuscles into the 
neurilemma, which is swollen with serous exudation, and incip- 
ient disintegration of the medulla of the nerve fibres. At a 
subsequent period well-marked suppuration and softening occur; 
the nerve becomes soft; easily lacerated, and sometimes con- 
verted into a chocolate-colored pulp. The nerve fibres are 
completely broken down, and even the axis cylinders are com- 
pletely lost. The nerves occasionally undergo actual sloughing. 
In the earlier stages the inflammatory process may be limited, 
and recovery may take place; the hyperemia disappears, the 
emigrated elements are carried away, or undergo fatty degenera- 
tion and absorption, the serous exudation vanishes, the degen- 
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Tiesler, and others), and in this way the spinal cord may uii- 
mately become affected (Tiesler, Feinberg). 

Symptoms.—The symptoms vary according to whether the 
neuritis is acute or chronic. Acute Neuritis : In this form, shortly 
after exposure to one or other of the causes of the disease 
(traumatism, sloughing, development of cancer), well-marked 
feeling of chilliness, or an actual rigor is experienced, which 
marks the commencement of sharp fever, accompanied by head- 
ache and sleeplessness. Pain, quickly augmented in intensity, 
and proceeding from the affected nerve, and spreading over its 
region of distribution, and frequently over the whole member, 
indicates the cause of the affection. This pain is generally in- 
tense, persistent, deep-seated, tearing, boring, and burning, with 
frequent remissions, and usually with nocturnal exacerbations. 
It is augmented by every movement of the limb and by every- 
thing that excites the circulation. In excitable patients it may, 
according to W. Mitchell, produce a high degree of agitation 
of the whole system, slight delirium, and a kind of hysterical 
condition. It radiates into other nerves of the same plexus, and 
in severe cases into more remote nerves, as, for example, from the 
brachial nerves to the fifth nerve. 

In some cases a red Line is observed in the skin over the course 
of the nerve. The nerve is always extremely sensitive to pres- 
sure or pinching. It can often also be felt to be distinctly 
swolle! The skin over the nerve, and in the whole area of 
its distribution, exhibits a marked degree of hyperasthesia, 
whilst, at the same time, there are subjective sensations of numb- 
ness and formication ; anesthesia appears at a later period, when 
the rapidly formed exudation begins to compress the nerve fibres. 
Coincidently with this there are symptoms of muscular debility, 
and as in the carly period the great pain in the nerve inhibits 
movement, so distinct paretic symptoms now set in, which may 
increase to complete paralysis. The temperature of the skin has 
been observed to be augmented in the region of distribution of 
the affected nerve. The occurrence of @dema and of profuse 
sweating in the same region has also heen noted. 

This condition is not persistent, if the affection be not compli- 
cated with tetanus, and we cannot enter into further details on 
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this point. All thesymptoms may subside with tolerable rapidity, 
and complete recovery set in; but it more often passes gradually 
into the subacnte and chronic form. 

Chronie Neuritis.—So many and sach a variety of symp- 
toms have been ascribed to this affection, that it is diffieult to 
discriminate those which are essential and are proper to the 
neuritis, from those which are unessential, secondary, and more 
of an accidental nature. 

The symptoms of chronic neuritis make their appearance 
either after the previous occurrence of acute symptoms, or quite 
spontaneously, often very insidiously appearing in a alight 
manner for weeks or months, and then disappearing, and either 
Sradually or suddenly rising to great intensity. 

Pain is usually the most constant, as it is the earliest 
‘Symptom ; it is described as being more or less continuous, and 
exhibits, in different imstance=, considerable differences in char- 
Scter and intensity. sum-tim-s being only dull and tensive (as 
Beaw deseribes it in the upper interrostal spaces of phthisical 
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‘We my resesmsiiz be uimitord thas the abore- mentioned 
ef frrimeinn aeecmypaay the stage of bye 
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whilst the consecutive symptoms of depression are caused by 
the augmenting proliferation of the interstitial tissue, by com- 
pression and progressive degeneration of the nerve fibres. 

Anesthesia of various grades occurs in this stage, from slight 
blunting to complete loss of sensibility for the various kinds of 
sensation, to which may be superadded motor pareses that not 
unfrequently rise to complete paralysis. It is remarkable for 
how long a time, in many cases of neuritis, the motor nerves 
remain unaffected after the conductivity of the sensory nerves 
has long been impaired, though occasionally the opposite con- 
dition is observed—early and predominating paralysis of the 
motor nerves. (See cases reported by Bernhardt.) 

Symptoms of radiation and various refler phenomen aare 
very common, especially in the stage of irritation, and when the 
disease pursues a subacute course. Pain extends upwards into 
the various branches of the same plexus (even when the neuritis 
does not creep any farther upwards), and more unfrequently 
into remote nerve regions. Retlex phenomena occur first in 
those muscles that react normally to reflex irritation, and sub- 
sequently in more remote nerve regions. Reflex cramp is often 
very violent, so that, for example, the nails of the fingers bury 
themselves in the skin of the hand from cramp of the flexors 
(Stromeyer). Meyer observed a case resembling writers’ cramp, 
occurring as a result of neuritis of the musculo-spiral nerve. In 
rare cases there are general convulsions, hysterical convulsive 
attacks, and even well-marked tetanus. 

Swelling of the affected nerve, if it happen to be accessible 
to palpation, may be felt, and this may either be diffused over a 
considerable portion of the length of the nerve, or be fusiform or 
moniliform. The nerve is always very sensitive to pressure, and 
not temporarily only, as at the painful points of Valleix in 

. Pressure made upon the swelling not unfrequently 
sions excentric sensation (pain, formication). 

The electric relations of nerves affected with neuritis have not 
Deen investigated with sufficient care. In the stage of irritation 
and in slight cases the excitability, both for galvanic and faradic 
currents, is exalted, I have observed this very distinctly ins 
case of neuritis of the median nerve. If the paralysis be well 
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disease have advanced te denne 
of degeneration is always present, 
T have likewise seen in s-veral cases. In 
the brachial plexus I found the atwve 
mediate form of degeneration. (S-~ p. 437. 

Many other symptoms make their apy~: 
more or less closely connected with the neur h the evi- 
dence of their relation to it has not as $ factorily 
Amongst these are the phenomena proveeding from 
compression and subsequent degeneration of the nerves, sand from 
the consequent degeneration of the mus: 
of atrophy of the muscles, with the react 
In regard to the question whether th: 
quence of the neuritis, per se, or are 
lute suppression of conduction in the 
mentioned, cannot at present be stat-d with eu 

Nor is our information more satisfacter 
trophic disturbances in the skin and nails, the swelling and =titf- 
ness of the joints, that have not unfrequently been observed in 
neuritis. Remak, in particular, lias drawn attention to the 
dependence of many articular affections upon neu 
and Benedict corroborates his statements. Remak hi; 
referred certain forms of progressive muscular atruphy. whi 
commences in the muscles of the thumb. to neuritis of the brachial 
plexus, and has already endeavored to explain the subsequent 
affection of the opposite arm by an extension of the process 
across the spinal cord. In the face of known facts, no doubt ean 
exist in regard to the dependence of herpes zoster upon neuritic 
processes ; but the question still remains open, whether the 
originates from an irritation of trophic ner 
sprung, Wyss and others suppose, or whether, 2 
believes, it is due to the ultimate extension to the ues of the 
skin of a descending neuritis. In the case reported hy Virchow, 
epilepsy occurred. apparently due to the irritation of the inflamed 
nerve, and disappeared after excision of the affected part of the 
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states may develop in the spinal cord | from periphern) neurtl 
foci without the intervention of an ascending neuritis, W 
refer to the observations of Leyden, to the experiment of Tiesly 
and to the results of the researches of Feinberg.’ Our inform 
tion is still imperfect in regard to the mechanism of these inflan 
matory conditions extending from the periphery to the 
organs. Nevertheless, it would appear from the above brief 
mentioned facts, which are worthy of particular attention, tha 
the neuritis may be unexpectedly complicated with serious en 
trie disturbances, and that it, perhaps, affords a means of ex 
plaining the connection between many hitherto obsenre ee 
processes. 

The diagnosts of neuritis does not, in general, pet 
remarkable difficulties ; where pain and paresthesia ocenr in the 
avea of distribution of a certain nerve, where there are sym) 
of motor and sensory irritation, with subsequent paralysis, 
where, finally, painful swelling of the nerve can be made out 
the diagnosis cannot long remain doubtful. Acute neuritis i, 
particular, is not easily mistaken, especially when, as is usual, # 
is connected with an injury intlicted upon a nerve, or in tht 
neighborhood ofa nerve. On the other hand, the recognition if 
chronie neuritis, especially of its insidious forms, is often vay 
difficult. It may be very easily mistaken for neuralgia, and a 
long as it is possible to ascribe all nenralgize to neuritis, as longa 
it is impracticable to frame a sharp definition of neuralgia, the 
distinction between the two must always be more or less aril 
trary. It is ordinarily admitted that the term neuritis is appr 
priately applied to those cases where the pain is more or [et 
continaous, where the distinctly circumscribed painfal points a 
Valleix are absent, and where indications of sensory and motet 
paresis are of early oecurrence. I have, however, seen cases! 
well-marked chronic neuritis (in sciatica) where the pains pre 
sented a distinctly intermitting character. 

Nouritis is readily distinguished from musewar rheumatin 
by the seat and extent of the pain, and by the pain being fel 
when certain definite movements are performed, and when pre 
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sure ismade on certain muscles. Many difficulties, however, arise 
when the neuritis affects nerves supplying museles (trapezius, 
serratus major, deltoid, ete.). | 

Thrombosis and embolism of the larger vessels of the extrem- 
ities, which often present symptoms similar to those of neuritis 
(as, for example, in phlegmasia alba dolens), may be recognized 
by the coincident disturbances of the cireulation, by the wdema, 
necrosis, etc, 

‘The diagnosis of neuritis from diseases of the central organs 
of the nervous system (excentric neuralgin, anmsthesie, paral- 
Fees, ote.) is effected by a consideration of the symptoms already 
giren in describing these conditions. 

The prognosis of neuritis is always somewhat doubtful, 
partly on account of its long duration, partly from the second- 
ary symptoms of paralysis and trophic disturbance, and partly 
on account of the possible transference of the morbid processes 
to the central nervous system (producing epilepsy, tetanus, 
Myelitis, etc) The forecast of the acute traumatic form is 
relatively favorable, as is also that of the circumscribed sub- 
@ente and chronic forms which result from injury to the nerves. 
Wiopathic forms, or those originating in rheumatic conditions, 
are frequently very obstinate and tedious; only the slighter 
3 are likely to terminate favorably, though I have seen 
Teorery take place in serious cases, accompanied by complete 
Yrlysis, well-marked reaction of degeneration, and atrophy. 
Thevery case, the prognosis must depend on the causes and 
txtnt of the lesion, and especially upon the individual peculi- 
Wities that may be present. The possibility of the nenritis 
‘Witnding by continuity must always be kept in view. 

Treatment—In the first place, the treatment must be directed 
Hb the removal of the cause, and surgical proceedings now 
I @ prominent position, as in the removal of foreign 
cleansing and careful coaptation of wounded surfaces, 
nm of wounds, reduction of inflammatory symptoms, 
of luxations and fractures, evacuation of abscesses, 
‘of carious bone, etc. So, too, the treatment of articular 
Mitimatiam, inflammation of tendons, syphilis, and other mor- 
bid conditions, which have been referred to as causes of the 
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states may develop in the spinal cord 
foci without the intervention of an ascending neuriti, We 
tefer to the observations of Leyden, to the experiment of Ties, 
and to the results of the researches of Feinberg.’ Our infora. 
tion is still imperfect in regard to the mechanism of these intlim 
matory conditions extending from the periphery to the central 
organs, Nevertheless, it would appear from the above brielly 
mentioned facts, which are worthy of particular attention, that 
the neuritis may be unexpectedly complicated with serious oa 
tric disturbances, and that it, perhaps, afford’ a means of 
plaining the connection between many hitherto obsenre morlil 
processes, 

The diagnosis of neuritis does not, in general, present any 
remarkable diffeulties ; where pain snd paresthesia ocenr in the 
area of distribution of a certain nerve, where there are symptoms 
of motor and sensory irritation, with subsequent paralysis amt 
where, finally, painful swelling of the nervé can be made onh 
the diagnosis cannot long remain doubtful. Acnte neuritis, it 
particular, is not easily mistaken, especially when, as is nsial, it 
is connected with an injury inflicted upon a nerve, or in te 
neighborhood ofa nerve. On the other hand, the recognition of 
chroni¢ neuritis, especially of its insidious forms, is often vey 
difficult. It may be very easily mistaken for neuralgia, and #& 
long as it is possible to ascribe all neuralgice to neuritis, as longa 
it is impracticable to frame a sharp definition of neuralgia, the 
distinction between the two must always be more or Jess ath 
trary, It is ordinarily admitted that the term nenritis is appr 
priately applied to those cases where the pain is more or let 
continuous, where the distinctly eireumscribed painfal points af 
Valleix are absent, and where indications of sensory and motor 
paresis are of early occurrence. I have, however, seen cases of 
well-marked chronic neuritis (in sciatica) where the pains pre- 
sented a distinctly intermitting character, 

Neuritis is readily distinguished from musewlar rheumelin® 
by the seat and extent of the pain, and by’ the pain beingiteal 
when certain definite movements are performed, and when pres— 





' Berlin klin, Wochenschrift, 1871, 
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affection, must not be neglected. If the affection ap to be 
dependent on recent rheumatic disease, benefit ‘obtained 
from active diaphoresis, from derivation through the skin, and 
from the administration of iodide of potassiam, 

If acule neurilis hus really been established, anti- 
phlogistic treatment must be adopted: snitable of 
ice, free local depletion, purgatives, faverable position of te 
parts, and absolute rest. Relief from pain is obtained by the 
subeutancons injection of morphia and atropine. Large doses 
of quinine may also sometimes be serviceable. 

In the subacute and chronic forms, the activity of the anti 
phlogistic treatment pursued must be proportionate to the rio- 
lence of the symptoms. Cold may be applied in the form of 
elongated ice bottles covering the nerve throughout its whole 
length ; or the wet bandages of Priessnitz may be used, with 
subsequent employment of cool hip-baths, Local abstmetion of 
blood is seldom requisite ; whilst, on the other hand, derivatives 
and counter-irritants are often very beneficial. The effects of the 
application of the faradic brush over as large a surface as possl- 
ble may be tried, as well as painting with iodine, repeated blie 
tering, though not immediately over the affected nerves, Deri- 
vation from the bowels and skin, by means of purgatives and 
diuretics, is frequently indicated, 

‘The sovereign remedy for all the more chronic forms is the 
gatoanic current. Tt has been warmly recommended by Remak, 
who has frequently applied it with brilliant success. Leyden, M 
Mayer, Althans, and others, have corroborated this favorable ae 
tion, and I have myself obtained very satisfactory results with it, 
The best mode of employing it is to keep the anode steadily ap 
plied to the affected spot every day (or less frequently), fora few 
minutes ; improvement usually sets in rapidly, and is consider 
able. Other modes of application may, however, be required 
to meet the special circumstances of the ease. 

Tf the symptoms are at all severe, absolute rest of the affected 
part is necessary, which should be obtained by appropriate 
position, In all cases, indeed, rest and preservation of the parb 
from injury, are very essential points in the treatment. The 
patient should be forbidden to take exercise, or to perform any 
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kind of work requiring exertion, especially if involving exposure 
to cold water. Neglect of this precaution is often the cause of 
tedious progress and relapses. 

In very obstinate and chronic cases recourse may be had to 
energetic counter-irritants (moxa, actual cautery), to hot baths, 
such as those of Wilbad, Gastein, Teplitz, Wiesbaden, to mud 
baths, and strong saline baths, and to vigorous cold-water cures. 

The treatment of the symptoms, as they arise, also requires 
careful consideration ; and we may refer on these points to what 
has already been said in the sections devoted to neuralgia, 
anesthesia, cramp, and paralysis. 

In regard to the treatment of the secondary centric symptoms, 
such as epilepsy, tetanus, myelitis, the chapter devoted to these 
points must be consulted. 


3. Atrophy of the Nerves. 


Rokitanaky, 1. c, TL. p. 498.—Foreter, 1. c, Ba. 1. p. 641.—Haste, 1. c. 2. Aufl. p. 
750.—M. Rosenthal, 1. c. p. 453.—Juecoud, Atrophie neryeuse progressive. Leg. 
de Clin. méd. Paris, 1867, p.372.—Vidpian, Influence de Vabolit, des fonct, des 
nerfs sur la région de la moille, ete. Arch. d. Physiol. norm. et path. 1868, 
No. 3, p. 443, 1869, No. 6, pp. 678 u. 690.—Dickinson, on the changes in tho 
nervous syst, which foll. the amputat. of limbs. Journ. of Anat. and Phys. No. 
TIL. Nov. 1868—Th. Leber, Beitr. 2. Kenntniss d. atroph. Veriinderung des 
Schnerven, ete. Arch. f. Ophthalm. XIV. 2 p. 164.—A. Hulenburg, iiber vaso- 
motorische und trophische Neurosen. Berl, klin, Woch, 1873, No. 2. 









From what has been already said, it is abundantly clear that 
atrophy of the peripheral nerves is by no means of rare 
occurrence ; but it has always hitherto been seen as a secondary 
affection or sequela of other diseases, as of wounds, compression 
and inflammation of nerves. Idiopathic, primary atrophy of 
the peripheral nerves, does, however, sometimes though very 
rarely, occur. We know little with certainty of its clinical his- 
tory. The practical importance of this disease is consequently 
at present very small. 

Pathological anatomy affords little assistance in solving these 
difficulties, and at present no means exist of diagnosticating a 
primary atrophy from one of secondary origin, arising from 
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inflammation, or compression, or from central disease; still 
many observers are inclined to admit, as cases of atrophy, those 
in which the following conditions may be noted: simple disap- 
pearance of the nerve fibrils without fatty degeneration of the 
medulla, moderate hypertrophy of connective issue with 
deposition of corpuscula amylacea, and a gray, semi-transparent | 
aspect af the nerve, which, besides, will be found to’ mapa 
ished in size. 

This form of atrophy, which not unfrequently occurs an ‘the 
optic nerve (Leber), must be distinguished from senile atrophy, 
in which, although the nerves become attenuated, drier, poorer 
in their watery constituents, and more rigid, their 
characteristics remain unaltered, This is, indeed, only that form 
of atrophy which affects many other tissues inadvanced age. A 
somewhat similar condition is met with in the atrophy from 
general macrescence and cachexia, in which the nerves, like the 
other tissues, though to a less extent, partleipate. In this ease 
also, apart from the mere diminution in volume, no characteristic 
anatomical change can be demonstrated. 

Secondary atrophy, of the existence of which no doubt is 
entertained, and which has already (p, 413) been fully deseribed, 
presents very different characters. Here fatty degeneration, and 
ultimately absorption of the medullary sheath, breaking up and 
disappearance of the axis cylinder takes place, with persistence 
of pale, fine fibres, which are collapsed nerve sheaths; in the 
interstitial tissues there are abundant plastic infiltration, granule 
cells, and occasionally corpora amylacea ; the atrophy is often 
masked by the hypertrophy of the connective tissue. On exami- 
nation with the naked eye, the nerves appear as pale gray, 
transIncent, slender, flattened bands; their sheath is faceid, 
often thickened and coalesced with the surrounding: tissues, 
Here, therefore, there is well-marked degenerative atrophy, 
which is almost always preceded hy fatty metaniorphosis; it 
appears doubtful whether, as Foerster and some others admit, 
a direct atrophy may take place without antecedent fatty 
metamorphosis. 

One of the most essential and most important conditions for 
the production of secondary atrophy appears to be the arrest of 
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1. In consequence of central disease, it 2 
monsters and in spina bifida (Rokitansky}, in. s | 
bulbar paralysis, in many forms of myelitis, in 
the spinal paralysis of children, and in the szalogous affections 
of adults (also in progressive muscular atroplsy, if this 25 most 
authors admit, is to be regarded 25.3 spinal disease; periapa, too, 
saturnine paralysis belongs to the same category}, Whether the 
atrophy of the optic and other cerebral nerves, whieh is eo com- 
mon in tabes dorsalis, is to be regarded asa secondary atrophy 
dependent on disease of the spinal cord, or 2s.am isolated locali- 
zation of the same process as the gray y degen ae 
cord, is not as yet ascertained. Are the trophic centres for thes 
nerves also situated in the spinal cord t P 

2, In consequence of peripheral lesions, as those arising from 
section or division of the nerve in any way (interrupting its con- 
tinuity), from energetic compression of it by tumors of all kinds 
(aneurisms, cancerous growths, osteomata, syphilomata, ele), or 
from neuritic processes, in which last, however, a direet tropic 
disturbance at the inflamed part itself may be admitted. 

Another but less important condition for the production 
of secondary atrophy is the destruction or abolition of the 
Sunclions of peripheral organs. Yn consequence of this, there 
occurs in a limited number of cases a centripetally 
atrophy of the nerves, which at first consists only of a certain 
amount of wasting and attenuation, but subsequently big 
characters of degenerative atrophy and gray degeneration. That 
form which occurs in the optic nerves is best known. Here simple 
atrophy is met with at an early period after extirpation, destrae- 
tion and phthisis of the globe of the eye, after atrophy of the 
retina, after tumors in the eye, and after glaucomatous conditions 
(Leber), whilst at a later period the optic nerves become gmy 
and transparent, and present the histological characters of gray 
degencration (Leber). These changes appear not to extend, asa 
rule, beyond the chiasma, In a similar manner, many years after 
amputation of an extremity has been performed, a centripetally 
progressive atrophy of the divided nerves has been observed, 
often extending even to the spinal cord, and appearing Bed 
asimple attenuation, without histological change (Vulpian), or 
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with all the signs of a neuritic atrophy, hypertrophy of connec- 
tive tissue, etc. (Dickinson). This, however, is by no means con- 
stant (Friedreich). Lastly, Wundt has observed, after atrophy 
of one kidney of several years’ duration, a high degree of atrophy 
of the renal nerves. 

The conditions that lead to the production of primary atrophy 
are not actually known. One of them, however, is a direct 
alteration of the nutrition of the nerves. It is possible that the 
neuritic atrophy at the inflamed spots is also due to this; and 
the same is perhaps true of the degenerative atrophy which oc- 
curs in the optic, oculo-motorius, and other cerebral nerves in 
tabes, and which has perhaps the same origin as the gray degen- 
eration of the posterior columns of the spinal cord, but which 
may also be due to a primary progressive atrophy. 

Leber says plainly that optic nerve atrophy is not the simple 
result of compression of the optic nerve fibres from inflammatory 
exudation. The “spontaneously progressive nervous atrophy,” 
to an interesting case of which Jaccoud devotes two long 
lectures, seems, from the results of the post-mortem examination, 
to have been produced not spontaneously but by compression of 
the spinal roots. . 

There is little to be said in regard to the symptoms of 
atrophy. Of spontaneous idiopathic atrophy of the peripheral 
nerves (with the exception of the optic), we are almost entirely 
ignorant, and its symptoms are equally unknown. The state 
ments made by Jaccoud on this point were contradicted by the 
autopsy. Whether the general debility in cachectic conditions 
depends upon an atrophy of the peripheral nerves is at least 
doubtful; it is mor probably of central origin, or is, perhaps. 
due to atrophy of the muscles. 

The secondary atrophy, on the other hand. is only a sub- 
sidiary symptom of the primary disease, and belongs to its 
general picture. The primary symptoms of irritation, and 
secondary symptoms of paralysis, which by many authors aro 
ascribed to the atrophy, and accord so well with the get-rai 
scheme, are consequently essentially symptoms of the primary 
disease. With this we are not here concerned. but must refer 
to the earlier sections of this work. (See especially that oa 
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Wail, Granda. a. path. Histol. Wien, 1853; p. 720.—Aieprerbery, x path. Anat. 
d, Geschwiilste im. Verl. d. Nerven. Mainz, 1854.— Volkmanu, 

Nearom am Handtellor. Vireh, Arch, XIL. 189%,—Sdhulh Zeitschrift der Wiener 
Acrate, XILL 1857,—Zemoin, Wilks, multiple Neurome ¢, Canst. Jabrosber, pe 
1858, IL p. 18.—Dihiler, u. Forster, Woreb. med, Zeitachr. TL 1861.— Hiteheeck, 
Americ, Jour, of med, Sci, 1863,—0, Heusinger. multipl. Nour, Virek. Arch 
27, 1863,—O. Wober, iber Nervengeschw. Verl. d naturh. med. Ver. Hide 
borg, TV, p. 99. 1867.—A, Heller, mult. Neus. Vireh, Arch. dt. 


Hypertrophy of the peripheral nerves is of extreme rarity, 
and belongs rather to the category of anatomico-pathological 
curiosities than to practice, In such eases the larger and more 
voluminous nerves either exhibit true hyperplasia of the nerve 
tissue, that is to say, increase in the number of the nerve- 
fibres, division or splitting up of the fibres into a large number 
of daughter fibres ;! great thickness of the medullary sheath, 
and even of the axis cylinder ; or, and this is perhaps the most 
common event, an increase of volume occasioned by intenstitial 
hypertrophy of connective tissue. Both conditions, notwith- 
standing their great general pathological interest, are, up to the 
present time, wholly destitute of clinical interest, 

Amongst the researches that have hitherto been made, it may 
here be mentioned that, in many instances of elephantiasis, 
remarkable thickening and hypertrophy of nerves, partly with 
transition-forms into nenromata, have been observed ; that in 
multiple neuromata, whether hereditary or arising from other 
euuses, diffuse hypertrophy has been found in the affected nerve, 
as ina case reported by Bischoff, and in one by Hesselbach,* in 
another also by Heller; that Ginsberg observed both eeiatic 
nerves to be thickened and hypertrophic in a phthisieal patient, 
whilst Laumonier observed the same condition in many of the 
nerves of a young man, and Moxon‘ in many of the nerves of a 
female subject; and, finally, that in the case already mentioned, 
reported by Ferréol-Reuillet, a remarkable hyperplasia of many 
nerves was observed. 





‘A. Heller, Neumann and others, 
* Cited by Virchow, Geschwillste, Bd. IIT. p. 261. 
® Loo. cit, + Visehow, loo, eit, 
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None of these cases possess any clinical value ; no symptoms 
can at present be depended upon to indicate the existence of 
nerve-hypertrophy. Nothing, therefore, can be said in regard to 
treatment. 

Weoplastic formations tn the nerves are of much greater 
practical inportance than these hypertrophies, These, since the 
time of Odier, have been very generally termed newromata, 
without regard to the kind of tissue of which they are composed. 
In accordance with the principles of the nomenclature of 
tamors, this term must be preserved for those tumors of 
nerves which consist exclusively, or, at least, chiefly, of trne 
nerve-substance, Custom, however, and the practical identity 
of the various forms of tumors, have led to the adoption of the 
term “false neuromata,”’ to distinguish those which are not com- 
posed of nerve tissue (but which are seated on the nerves and 
proceed from them) from the above-mentioned proper or true 
‘neuromata. 

Both groups are of not unfrequent occurrence, but it is only 
in a certain proportion of cases that these affections acquire any 
considerable practical importance. They often exist without 
causing any symptoms; and since they are chiefly interesting in 
their anatomico-pathological and surgical aspects, we shall 
here, in accordance with the general plan of this work, discuss 
them with great brevity. 

Pathological Anatomy.—Since the common term neuroma, 
introduced by Odier, has been applied to all neoplastic forma- 
tions in the nerves, a complete sifting and critical arrangement 
of the material that has accumulated, such as has been attempted 
in the classical work of Virchow, is beset with considerable dif- 
ficulties. It is necessary, in the first place, to separate, by a very 
sharp line of demarcation, the tumors that chiefly, or exeln- 
sively, consist of true nerve-tissue (neuroma verum), from 
those that are composed of any other tissue (neuroma spurium). 
The last expression might, perhaps, advantageously be allowed 
to drop into oblivion. Careful research shows that the following 
are the principal forms ; 

1. True neuroma; neuroma verum.—This consists chiefly of 
nerve fibres, intermingled more or less freely with connective 
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tissue, which is sometimes soft, sometimes 
rich, ond at other times poor, in vessels. Fre 
various forms of neuroma result, such as 4 
neuroma, myxo-neuroma, neuroma-teleangie 
not been quite certainly ascertained whether j 
in these neuromata. The origin of the newly 
is partly referable to granulation-tissue, an 
crease and division of the already existing n 
True nevromata occur almost exclusively in ¢ 
in sympathetic nerves, and still more rarely 
bral nerves. Their size is extremely various, 
let seed to that of the fist. 

Histological investigation tends to the di 
forms of true neuromata. In one, medullate 
fibres are common (neuroma myelinicum ¢ 
give to the tumor a medullary white aspee 
the neuromata that form after amputation. 
extremely fine non-medullated fibres are pre 
form a confused and felt-like mass, strong] 
myoma of the uterus. The color of this forn 
(neuroma amyelinicum). The histological 
tumor is extremely difficult, and was first fac| 
rendered possible, by Virchow. It was for 
fibroma, for fibro-sarcoma, A great part of 
tiple nenromata belongs to this category of 1 
neuromata. 

2. Other neoplastic formations in the 
spuria).—The characteristic feature of the 
cipal portion of the tumor does not consi 
and that the namber of the nerve fibres pro: 
fected nerve into the tamor does not appes 
Various kinds of tumors belong to this categ 

a, Fibromata.—These are composed of 
connective tissue with a few nerve fibres, and 
more or less dense consistence ; they often ay 
small hard knots, and the majority of thos 
tions in the nerves which are characterized a: 
consist chiefly, or exclusively, of fibrous tis 
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that formerly most amyelinic neuromata were included under 
the fibromata ; but, even deducting these, fibromata constitute 
the most frequent neoplastic formations in the nerves. 


Theterm tubercula dolorosa has long been applied to certain small knot-like 
neoplastic formations seated in the peripheral nerves, and especially in the small 
sensory cutaneous branches of the extremities, and in the vicinity of the joints; 
they are characterized by extraordinarily increased excitability, occurring in par- 
oxysms, and induced by contact, change of weather, etc. It does not appear justi- 
fiable to regard these as a special form of tumor, since, whilst there is a gencral 
agreement in the symptoms, the utmost variety occurs in the histological charac- 
ters. Some have been found which consist of more or less dense connective tissue, 
others which contain numerous muscle cells, and others with cavernous tissue. 
Some exhibit a structure resembling that of the Pacinian corpuscles, others that 
of fibro-cartilage; and, in regard to others, there can be no doubt that they belong 
to the true neuromata, or, at least, have a close affinity to them. Transitional 
forms of all kinds—in regard to their symptoms also—between these and the ordi- 
nary forms of neuromata, are also to be met with, so that it is advantageous to drop 
this category of neoplastic formations, and keep strictly to the histological classi- 
fication." 


b. Myxomata.—These are tumors which are composed of mu- 
cous tissue with its characteristic features, and are not unfre- 
quently observed in the nerves. They consist of soft, lobulated, 
reddish, transparent, gelatinous neoplastic formations, in which 
the microscope reveals the presence of fully formed stellate inter- 
communicating cells, sometimes adipose tissue, &c. Cystic for- 
mations are also of frequent occurrence in myxomata, and have 
led to the formation of a group termed neuroma cysticum. Glio- 
mata have hitherto been observed with certainty only in the 
auditory nerve. 

ce. Sarcomata occur, in various forms, as cellular, fibrous, and 
similar forms of sarcomata in the nerves. They not unfrequently 
exhibit transitional forms between fibroma and myxoma, to the 
latter of which they present great similarity in their external 
aspects, and in their mode of development. Not unfrequently, 
blood-vessels are abundantly developed in their interior. Upon 
the whole, they are of rare occurrence. 

d. Carcinomata, on the other hand, are more common and also 





' See Virchow, loo. cit. 
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present various forms. The cancroid is rare, scirrhus and 
medullary cancer more frequent, and carcinoma melanodes is 
also common. These are all forms of neoplasm that generally 
affect the nerves, secondarily penetrating them from adjoining 
parts, and spreading in the neurilemma, beneath which they form 
knot-like protuberances at various points. Nevertheless, pri- 
mary independent carcinoma also occurs in the nerves. It is 
almost always accompanied by more or less complete destruc- 
tion and degeneration of the nerve fibres. 

e. Syphilitic gummata not unfrequently form in the cerebral 
nerves at the base of the cranium, and are here for the most part 
propagated from the membrane of the brain, though they may 
also be developed in the nerves as more or less independent 
tumors. 

f. Lepra nervorum seldom appears in the form of a separate 
tumor, but rather as a diffuse or more or less fusiform swelling 
of the nerves. It consists of a development of granulation tissue 
which is often indistinguishable from that produced in inflam- 
mation. (Perineuritis leprosa.) 

In regard to the size of nerve tumors, it is obvious from the 
foregoing enumeration of their varieties, that it may be extremely 
various. In point of fact, they occur of all conceivable sizes, 
between that of a millet or mustard seed and that of a child's or 
even a man’s head. In the greater number of cases, however, 
nerve tumors vary in size from that of a bean to that of a fowl’s 
egg, and hence are chiefly of small size. 

Again, in regard to the nwmber of tumors that may be present 
at the same time, the greatest variations exist. In very many 
instances, there is only one, a solitary neoplasm on some particu- 
lar nerve trank. This holds good, not only for the extremely 
painful small neuromata which answer to the name of tubercula 
dolorosa, but for all the varieties of tumors in nerves. 

Nevertheless, it is more common to find many of these tumors 
present together, and sometimes they exist in large numbers, and 
they may be either locally or generally numerous. When 
locally numerous they may either form a series of knots in one 
and the same nerve, or what is more common, numerous knots 
in the various branches of one trunk or plexus. A subordinate 
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form of this local multiplicity is represented by the so-called 
neuroma plexiforme, in which a great plexus of thickened and 
_ hypertrophied nerves ure reunited into one plexiform mass, On 
the other hand they may be generally numerous, for they oceur 
often in very large numbers, amounting sometimes even to sev- 
eral thousand, in all parts of the body, chiefly in the spinal, but 
occasionally also in the cerebral and sympathetic nerves. Such 
multiple neuromata have been especially found in the cauda 
eguina, in the pelvic plexus, and the intermediate nerves have 
then for the most part been found to be thickened and hypertro- 
phic. In this case the multiplication of the tumors is not to be 
regarded as an instance of malignity, as in malign tumors, but 
simply as a morbid disposition to neoplastic formation in a par- 
ticular tissue, 
The relations of these various tumors to the nerves may be 
very diverse, and are not always easily demonstrable. The new 
formation is either on one side of the nerve, so that the nerve 
seems to run in close proximity with it, or it occupies the centre 
of the nerve, the several fasciculi coursing over the surface of the 
tumor, or the nerve runs without any line of demarcation directly 
into the tumor, the fibres breaking up into a kind of brush or 
pencil. In true neuromata, either the whole or part only of the 
fibres of the nerve participate in the new formation; false 
neuromata proceed, for the most part, from the neurilemma, and 
the nerves may either remain more or less completely intact, or 
they may be compressed and completely destroyed. These 
various conditions will of course exercise a very marked influ- 
ence on the symptoms, 

The etiology of neuromata is still in many points obscure. 
In the first place experience teaches that a certain predisposition 
to them exists in many persons, especially in those who belong 
to families that are predisposed to neuroses, Their origin in con- 
genital and hereditary states is not unfrequently observed, and 
‘certain relations to idiocy and cretinism must not be overlooked, 
Phthisical and scrofulous (though not tubercular) subjects appear 
to be especially predisposed to the formation of neuromata. A 
‘special tendency, or at least a local tendency of the tissue to 
inultiple neuromata must be admitted, though it is unknown 
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upon what this depends. Isolated neuromata are more common 
in women, whilst multiple neuromata occur almost exclusively in 
men. Neuromata occur at all ages, and are often congenital. — 

Of the déreet causes the best known are traumatisms, such 0 
blows, pressure, bruises and the penetration and retention of 
foreign bodies in the nerves, as fragments of glass, points of 
needles, ligature threads, etc. ‘These have all been observed to 
constitute causes of neuromata with snffieient freqneney to 
render their action certain, To this eategory belong also the 
cicatricial neuromata which form at the eut ends of divided or 
otherwise injured nerves, and the common neuromata, which 
appear in the form of rounded or elongated swellings of the 
divided nerve ends in the cicatrices of the stumps in amputation. 
They may be regarded to some extent as the expression of the 
intensity and energy of the regenerative processes which are 
taking place in the divided nerve ends, 

These neuromata are in part also to be regarded as inflamma- 
tory products. A chronic neuritis may thus occasionally consti- 
tate the starting-point of a neuromatous growth. In accordance 
with this, neuromata have been observed in the neighborhood of 
parts undergoing chronic inflammation, as for example in caries 
of the wrist joint. 

The origin of neuromata in rheumatic inflammation, whieh 
was formerly very generally admitted, is, at least, of doubtfal 
oceurrence, and is, perhaps, only intelligible as resulting from 
the intervention of a rheumatic neuritis, It has been already 
mentioned that syphilis, lepra, and elephantiasis occasionally 
lead to the formation of tumors in the nerves. Even after all 
these causes have been mentioned, it still remains a fact that in 
many, perhaps even in the majority of cases, no definite cause is 
demonstrable, and we are compelled to admit a spontaneous’ 
origin of the new growth, 

The symptoms of tumors in the nerves are very variable, 
Many cases present no symptoms at all throughout their whole 
course, whilst others are the cause of persistent and severe suffer- 
ing to the patient, without any intolligible reason, Such differ- 
ences are, however, if is probable, immediately due to variations 
in the finer relations between the nerves and the tumor, 
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The history of isolated neuromata, if known at all, is 
usually that of severe and incurable neuralgia ; hence the term 
applied to them of tubercula dolorosa, which, as we have 
already seen, is only adapted for such cases as present these 
symptoms. 

In cases of this kind the principal symptom consists of vio- 
lent pain, gradually increasing in intensity, and radiating from 
certain points towards the periphery. The pain may present 
various characters, being tearing or lancinating, or a deep- 
seated aching, with boring or burning sensations. It is almost 
always either remitting or completely intermitting. It is in- 
creased by cold and damp weather, by pressure, by the manipu- 
lation requisite for the investigation of its nature, and in women, 
in many instances, by the return of the menses, or by pregnancy. 
It may often be made to disappear temporarily by firm pressure 
on the nerve above the tumor. Its intensity varies considera- 
bly in different instances, being often most severe in very small 
tumors on peripheral cutaneous branches. Variations in its 
intensity, which cannot here be fully described, often occur in 
the course of the disease. 

In addition to the pain, paresthesia are experienced, though, 
upon the whole, not very frequently ; still, in many cases a feel- 
ing of numbness, formication, and sensations of heat and cold 
are perceived in the area of peripheral distribution of the affected 
nerve. Dfotor disturbances are of still less frequent occurrence, 
and while absent in many cases, and, indeed, in all cases of neu- 
romata of purely sensory nerves, they appear as reflex phe 
nomena of motor irritation in the form of tremors, spasms, con- 
tractures, etc., which ultimately pass into various grades of 
paralysis. Paralytic symptoms also appear in most sensory 
regions—a more or less widely extended anesthesia completing 
the general picture of the disease. This not unfrequently occurs 
in the form of anzsthesia dolorosa, especially in malignant 
disease. 

It is only in extremely severe cases, or in very excitable per- 
sons, that widely radiated symptoms occur as diffused pain in 
the head and spine, and in the seats of distribution of very remote 
nerves. Neither vertigo, nor epileptic attacks, nor hysterical 
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convulsions are of common occurrence during the paroxysms cf 
pain, and tetanic conditions are still less freqnent. 

Direct examination in such cases not unfreqnently reveals 
the presence of a small, movable, usually very painful, knot, in 
the nerve, which is extremely tender to the slightest touch, ani 
from which paroxysms of pain may proceed. In other eases, a 
neoplastic formation of larger size may be readily recognized, 
If the neuroma, however, happen to be seated in some part of 
the nerve which is inaccessible to palpation, as, for example, in 
the pelvis, in the cauda equina, etec., its tence cannot be 
objectively demonstrated. 

‘The farther course of the disease varies in different instances: 
the symptoms may gradually rise in intensity, so that the 
patient becomes a martyr to the most frightful suffering, whilst 
the persistent want of sleep, secondary disturbances, ete., lead 
gradually to a high degree of cachexia, and, by progressive 
exhaustion, even to death, 

Or, the symptoms may gradually remit, and ultimately 
cease, and the patient may be said almost to be reanimated. Tn 
a few cases, the tumor entirely disappears. 

Or, symptoms of paralysis gradually supervene, which are 
more or less extended, according to the seat of the tumor, as, 
especially, in neuromata in the cauda equina. In such cases, 
paraplegia may be observed, with muscular atrophy and every 
variety of trophic disturbance, with inability to stand, and with 
paralysis of the bladder and rectum, which gradually lead toa 
fatal termination, 

‘True neuromata are not infectious, and exert no deleterious 
influence upon the organism, in cases where they cause no dis 
turbance by their position, or in a mechanical manner; thelr 
duration may be unlimited, and they may remain stationary for 
many years without, in any way, injuring the general health. 
Many cases, however, exhibit a tendency to relapses, and then 
often appear in large numbers, either in the same or in ad- 
joining nerves. In these cases the skin may become adherent, 
and ulceration of the neoplastic formation may ocenr. 

Tn the heteroplastie new formations, the character of the 
neoplasm in the nerve naturally determines its course, and they 
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may have a deleterious influence without occasioning any 
remarkable nervous disturbance. In many instances, however, 
violent symptoms, as acute neuritis, etc., occur, if the larger 
nerve trunks become implicated in carcinoma or similar malig- 
nant disease. The disease spreads rapidly to the central nervous 
system, and then a sudden increase of the cachexia is the not 
uncommon result. 

Multiple neuromata present, at least in many cases, scarcely 
any symptoms. They are often only accidentally discovered in 
autopsies, or during life. These tumors may, however, cause 
many disturbances by their mechanical action, evidenced by 
pain, paralysis, anesthesia, atrophy of the muscles, cutaneous 
ulcerations, etc., all of which have been observed. In other 
cases, and especially when the sympathetic nerves are seriously 
implicated, general debility and anemia, disturbances of the 
digestion, etc., occur, and the patient succumbs rapidly, with 
symptoms that are not easily stated. It is possible that the 
implication of the vagus, sympathetic, phrenic, etc., exerts an 
influence on this course. Multiple neuromata may last many 
years, and even decades, without causing great disturbances, 
whilst, on the other hand, they sometimes speedily lead to a 
fatal termination. 

The diagnosis of neuromata is founded, in addition to the 
above-named symptoms, almost solely upon the presence, on 
certain nerves, of round or oval tumors of various sizes, which 
are movable from side to side, but not in the direction of the 
Jength of the nerve. An exact anatomical diagnosis of the 
neoplasm is seldom practicable, and must be based on the 
general principles of the diagnosis of tumors ; it can, however, 
be accomplished with certainty by means of the microscope. 
When no tumors can be demonstrated by external examination, 
the presence of a neuroma can only be concluded with some 
probability from the existing nervous disturbance. 

Prognosis.—True neuroma is always a local and benign affec- 
tion. It may, however, return after extirpation once or several 
times, and finally the skin may become adherent to it and 
even ulcerate. No instance is known of its producing general 
infection. 
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The prognosis of other neoplastic formations in nerves is the 
same as when they develop elsewhere, and here also the greater 
or less degree of heteroplasia of the tumor is of the greatest 
importance in founding the prognosis; specific malignant neo- 
plasms have always a bad prognosis. 

The prognosis is bad also when the neuralgic pains are severe, 
and when extirpation is impracticable, because, in this event, it is 
impossible to subdue the pains, and the strength of the patient 
is gradually worn out. The prognosis otherwise depends on the 
intensity and extent of the nervous and trophic disturbances. 
When no operation can be undertaken, the patient’s life is made 
intolerable. This does not, of course, apply to the not unfre- 
quent cases where the neuroma produces no symptoms. 

Treatment.—Experience has shown that all attempts to dis- 
perse or reduce the size of these tumors, or to cause them to dis- 
appear, either by internal remedies or by external applications, 
are futile; and it is therefore unnecessary to spend much time on 
such means. Surgical treatment constitutes the only rational 
method of dealing with neuromata, namely, the extirpation or 
destruction of the tumor. The only objections are, that surgical 
meansare not applicable in all cases, and that they do not protect 
from relapses and extension of the di ease. The most favorable 
results are of course obtained in simple or quite local multiple 
tumors that are accessible to operation. 

Extirpation is by far the best method of treatment, and ir 
succeeds best where the tumor can be removed and the nerve left 
intact. If this be impracticable, the smallest possible portion of 
the nerve should be extirpated ; it is worthy of notice. how 
that even when a portion of nerve me 

J. msene 
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Destruction of neuromata by caustics or by electrolysis is, 
under all the cironmstances, not very advisable, unless indeed 
extirpation by the knife is impossible. 

Apart from these measures, symptoms alone can be treated, 
and a careful physician may materially alleviate the sufferings 
of the patient, which are often traly terrible. On this point, we 
may refer to what has been said respecting the treatment of 
neuralgia, of anesthesia, and of paralysis. In such cases, we 
must chiefly rely on the varied and cautions use of narcotics, 
and it is unnecessary to repeat here the general rules in regard 
to their use. 
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tion of pain, 81; paroryems of pain, $1; tera 
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of Ife, 5; Influence of puberty, i; menralpie 
doring menstruation, 257 yermwaney, Rvtimenes 
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of, 24; forwign bodier in pathology of, 24; te 
‘chanical compression in pathology of, 24: 
sapmplomatalogy, 31; general characters of 
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